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3axBajHHAIIA
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MOP®OJIOUIKE, ITPOU3BOJJHE U TEHETUYKE JHK
AHAJIM3E CEJIEKIITMOHUCAHUX JIMHUJA MEJIOHOCHE
ITYEJIE (Apis mellifera carnica Poll.) Y MICTOYHOJ CPBUIA

Pesume

YV mpozoouwrem ucmpasicuearby ucnumueana cy nuyeaurba Opyuwmed Nopexiom ca
npocmopa ucmoyne Cpouje (cedam aunuja). Y mpocoouwirbem uUCmMpaicusarsy
UCNUMUBAHA CY NYeurba Opywmeda nopekiom ca npocmopa ucmoune Cpouje (7
aunuja). Illocmampane cy nuHuje paou omKpudarsa muxosux cneyuguunocmu. Mepeno
Jje 0sanaecm mopgomempujckux ocobuna oa ou ce ymepouo cmener mopghomempujcxe
eapujayuje, Kao u ceoam NPOU3BOOHUX OCOOUHA, Keaaumem ne2id U MmemMnepameHm
MeOOHOCHUX nuena y aunujama. [lpoceune epedHocmu moppomempujckux napamemapa
, OMKPUBEHUX ) 080M pady nomephyjy oa nueie y NOCMAMpAHUM TUHUJAMA NPUNAOA]Y
A. m. carnica. [Ipouszsodne, ocobune Keanumem je2ia U MEMNEPAMEHM BapuUpajy
usmehy nunuja, npeerneda u eooduna. Fbuxose pacnon eapuparva je wupox.3602
ymephuearba ¢hunocenemcroe nNOpekia UCNUMUBAHUX JUHUJA NPOYHABAHe CV Hemupu
cexeenye cena mm/IHK. Cmpykmypa ¢ppaemenma ND2 nocmampanux nunuja je ucma y
ceum aunujama. Cexsenye 16S pPHK mm/[HK na ocumogy oOobujenux pezyimama
ynopehugara, nokasyjy 0a cy c8u NOCMAMPAHU XANJOMUNOBU ) O080M DEGUOHY, Cd
opyeauujum pacnopeoom HyKieomuoa u 0a je c8aKu Xaniomun ) 080M pPecUuoHy
cneyuguuan. Ananuzom ppaemenma cytb mm/JHK euou ce oa: nunuja boeounay uma
ucmu pacnoped Hykieomuda kao A. m. ligustica y nocmampanom ¢pacmenmy, nuHuje
I'paockoso u Ilpnuma ce pasziuxyjy y o00HOCYy Ha c8e ocmane ynopehueane
xannomunoge. Ha ocnogy wuawux peszyimama, y COI -COIll pecuona mm/{HK,
YCMAHOBUNU CMO 0a CY nuene UCNUMUBAHUX TuHuja xemepozene HMzeneou oenoocpama
cexgenyu mm/JHK 2osope nam oa nocmampaunu Xaniomunosu umdajy 3ajeOHuyKo
nopekno. Pezyimamu  nykneomuonux pacnopeoa nNoCMAmpamux —CceKeeHyu  3d

nocmampate nunuje cy oenonosanmu y ,,GenBank*, sza ceaxu ceemenm nocebno, ca

npucmynnum o6pojesuma.. JQ778304, JQ778305, JQ778306, JQ778307, JQ778308,



JQ778309, JQ778310, JQ778283, JQ778284, JQ778285, JQ778286, JQ778287,
JQ778288, JQ778289, JQ778297, JQ778298, JQ778299, JQ778300, JQ778301,
JQ778302, JQ778303, JQ778290, JQ778291, JQ778292, JQ778293, JQ778294,
JO778295, JO778296. [Ipoyuasane medonocHe nueie npunaoajy esonyyuoroj eparu C.
Pezynmamu nawez ucmpadxcusara ynyhyjy oa Ha Hawum npocmopuma nocmoje
Pazuuumu Xaniomunosu, u 0a je nompebHo cnpogecmu 000AMHA UCPANCUBAILA

MeOooHocHe nuene Ha yerom npocmopy Cpouje.

Kuwyune peuu: A.m.carnica, mopgonowke xapaxmepucmuxe, npouzeoone ocobume,

noHawaree, KéanmumamusHe ocooune, eapujadbunnocm, um/IHK.
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MORPHOLOGICAL, PRODUCTIVE AND GENETIC DNA
ANALYSES OF SELECTED LINEAGES OF
HONEYBEE (A.m.carnica Poll.) IN EASTERN SERBIA

Abstract

During three-years-research honeynbees from the location in Eastern Serbia were
examined (line 7). In this study we observed the following morphological, productive
and genetic DNA analyses of the following selected lineages: 12 morphological traits,
productive characteristics: the number of honeybees, the area of the brood, the area of
honey, the area of pollen in a honeybee colony, the quality of the brood, the
temperament of honeybees, the intake of honey, the production of wax and propolis and
DNA analyses: COIl —COIl, ND2, 16S | cytb mtDNA selection lineages of honeybees
from the region of Eastern Serbia. Based on the results obtained from the research we
notice that the observed lineages morphologically belong to A.m.carnica.For the
purpose of determining phylogenetic origin of the examined lineages, four sequences of
the mtDNA gene were studied. The structure of ND2 fragment in the observed lineages
is the same in all of them. Sequences 16S rRNA mtDNA on the basis of the comparison
results obtained, show that all the observed haplotypes in this region have a different
arrangement of nucleotides and that each haplotype in this region is specific. The
analysis of cytb mtDNA fragment shows the following: the BO lineage has the same
arrangement of nucleotides as A.m.ligustica in the observed fragment, the Gradskovo
and Prlita lineages differ from all the other compared haplotypes. Based on our results,
in COI - COIl mtDNA region, we have come to the conclusion that the honeybees of the
examined lineages heterogeneous The view of the dendrograms of mtDNA sequences
shows us that the observed haplotypes have a common origin. The results for nucleotide
arrangement in the observed sequences of the observed lineage are stored in the
“GenBank”, separately for each segment, with the following access numbers:
JQ778304, JQ778305, JQ778306, JQ778307, JQ778308, JQ778309, JQ778310,
JQ778283, JQ778284, JQ778285, JQ778286, JQ778287, JQ778288, JQ778289,
JQ778297, JQ778298, JQ778299, JQ778300, JQ778301, JQ778302, JQ778303,



JQ778290, JQ778291, JQ778292, JQ778293, JQ778294, JQ778295, JQ778296. The
honeybees that were studied belong to the evolutionary line C. The results of our
research indicate that in our region there are different haplotypes and that it is

necessary to conduct additional research of the honeybee on the whole territory of
Serbia.

Keywords: A. m. carnica, morphological, productive, behaviour, quantitative,
variability, mtDNA
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1. YBOJ

MenonocHa muena (Apis mellifera L.) je exkonomku M €KOHOMCKHM KOPUCTaH
HWHCEKT. MeOHOCHA ueria je eBoJyrpaia 3ajefHo ca npetHunama. [Ipuaarohasajyhu
ce HOBHM HM3BOpUMA XpaHe, OJl KApHUBOPHUX WHCEKaTa mocrana je xepousop. [Tdene
ompanryjy 75-85% UBEeTHHMIIAa W HEONMXOJHE Cy 3a OJp)KaBambe OMOIUBEP3UTETa HA
IUTaHETH 3€MJbH, Tj. HEOIIXO/IHA Cy KapuKa 3a OJPXKHBY MOJbONPUBPELY.

[IpupoaHo cranumre MmegoHocHe nuene je Adpuka, EBpona u 3anagna Asuja.

3axBasbyjyhu MpOU3BOHUM KapaKTepHCTUKaMa MEJOHOCHA M4ela jé MpUBYKJIa
YOBEKOBY Kby O] JaBHUX BPEMEHA U Cajia je OJrajuBame Mmuela pauupeHo Ha CBUM
KOHTHHEHTHMA.

OuyBame U TMOJACTUIAKE OJrajuBama CHEHU(PUUYHUX T€HOTUIIOBA MEIOHOCHE
nuesie 3a oxpeheHo moapyyje jé npuMapHH 3aJ1aTak y IHJbY O4yBamba ayTOXTOHUX I'eHa
KOjH Cy Haj0OOJbE MPUIIaro)eH! eKOJIOMIKIM YCIOBUMA.

Cenexknmja M OIUIEMEHUBAKHE MEJOHOCHUX IMYeNa je crernupuyHa U 3aXTeBa
noceOHy TEXHOJIOTH]y 3aCHOBAaHY Ha ITO3HaBamy OWOJIOTHje MUENHUIbETr JPYIITBA U
crioJpalimbuX Gakropa. 3a Jo0Hjamke BAIMIHUX Ca3Hama O KapaKTepUCTHKaMa MaTHIIe,
HEOIIXO/HO j& BUILErOAMIIbe Npaheme bEeHOT MUeTUber APYITBa. TecTupambe MaTuIa
BPILH CE€ y TOKY JIB€ TOJIMHE, MajKe 3a PENpOIyKIH]jy 0abupajy ce mocje TeCTUpama y
npyroj roguau (Mnadenosuh u Cmesanosuh, 2003).

CenekmmoHW paji y CeJEKIMjU MaTulla Oa3upaH je Ha yHoTpeOum MeToja
KBAaHTUTATUBHE TEHETHWKE, Tj. Ha 04adMpy MaThle Ha OCHOBY (DEHOTHUIICKE
BapujabmiIHOCTH NpaheHuX ocoOMHA KOA muenumer ApymTsa. Kojg menonocHe muerne,
MYENINEHE IPYIITBO j€ TeHETCKa jeAMHUIA YHjU ce (EHOTHUI y3uMa y 003U MPUITUKOM
Mepema KajJa ce pagd O CKIOHOCTU 3a CaKyllJbale HEKTapa, IMOJIEHa, MPOIoJINCa,
mupHohu u 1pyrum ocoOMHama Koje uMHE TpynHy oueHFy mdyena paaunuma
(Kynunuesuh, 2006).

[Tomarm o (QEHOTUIICKUM KapaKTEepHCTHKaMa Jajy TpyOy OIeHy Cpeame
BPEIHOCTH 10 (PYHKLIMOHATHUM BapHjaHTaMa r'eHa KOjU Cy MPUCYTHH Y HHIUBUAYH UIIH
nomnynanuju. Y3 noMoh reHeTcKuX MapKepa MOTY Ce OLICHUTH MOJIUMOP(PU3MHU TeHa U

UCTPaXXUTH TIOPEKJIO BPCTE, HEHE MHrpanuje U (UIOreHETCKH OJIHOC, U OTKPHBAHE



reorpadckux 06JacTH Ha KOjUMa je JOUUIo A0 XuOpuau3amnuje usmel)y nmomynamuja xKoje
UMajy pa3INduTO TEHETCKO MOPEKIIO.

OBaj paj je HacTaBak HCTPaKHBamba KapaKTEPUCTHKA MEIOHOCHE Iuene ca
npoctopa Mcroune CpbOuje (Georgijev, 2001, 2007) y uusby OTKpUBama HHUXOBUX
0coOMHA, TPUNAJHOCTH W OUyBamka HUXOBE AYTOXTOHOCTH, Tj. OUYBaWmE HHUXOBUX
TEHETCKMX OCOOMHA Kao JparolieHOT HM3BOPHOI MarepHujaja 3a CEJEKIH]y BHUCOKO

KBAaJIUTCTHUX MaTHUIIA.

2. Illperaen quteparype

2. 1. [Tueann.e IPYIITBO

Caku BuIehenujcKu OpraHu3aM KapaKTEepHILy pPa3IU4UTe OCOOMHE Koje Cy
onpehene cTpykTypoMm U ¢yHKuujom hemnuja o Kojux je rpal)eH, OJHOCHO HaciaeIHOM
OCHOBOM KOja W3a3MBa M10jaBy TUX OCOOMHA.

MenoHocHe myene >XuBe Yy ypeheHoj 3ajelHUIM KOjy CauMibaBa HEKOJIHKO
JleceTUHA XWJba/la HEHUX YiIaHOBa 4Mja OpPOJHOCT M MOJHA CTPYKTypa BapHpa y TOKY
roguHe. [luenmume ApymTBO (YHKIMOHHWIIE KAao OpraHM3aM, Iera KapaKTepHILy
paznmuuuTe 0coOMHE Koje cy oapeheHe cTpykTypoMm U GyHKIIM]JOM jJEUHKH O KOjUX je
rpalheHo.

JlpylITBO MEIOHOCHE Muese je TMOpOAMIIa KOjy CauMibaBajy Majka MAaTHIIA,
nuesie paauiuie ¥ TPYTOBH Yy CE30HM KOjU Cy y Pa3iM4YUTOM CTENEeHY CPOCTBA,
Y3POKOBAaHMM TIIOJIMAHJPHjOM MAaTHIE M HAYMHOM pa3MHOXaBama. Maruma Jexe
ormoheHa W HeorsolheHa jaja. Y TOKY OIUIOAHE YCIOCTaB/ba CE€ IUIUIOMIHU Opoj
XpOMO30Ma KapaKTEepUCTHYaH 3a BPCTY KOJ KEHCKUX MHAMBHIYA. M3 HeoruioheHux jaja
napTeHOreHe30M (apXCHOTOHHjOM) pa3BHjajy ce€ MysKjalld TPYTOBH KOjH HMajy
Xariousian O0poj Xxpomo3oma. 3axBajbyjyhu TOJUAHIPHJU y MUETUEEM JIPYIITBY je
Pa3HOBPCTAH I€HETCKU MaTepHjall, jep ce MUYeNube IPYIITBO CacTOju O] BEIUKOT Opoja
cyodpamunmja pagununa. Unanuue ucre cyodamuiiije nuMajy UCTy MaTUIly Kao MajKy U
HCTOT TpyTa Kao ona. Pagwimmie koje mpumnanajy pazauduTuM cyOdaMuivjama uMajy

UCTy MajKy, aJid paziauunte oueBe. OHE Cy MOaycecTpe U MMajy caMo jeHY YETBPTUHY



CBOjUX I'€Ha Ca 3ajeTHUYKHUM MOPEKIOM. Y IPKOC KOMIUIMKOBAHO] CTPYKTYpPH TIOPOJIHUIIE,
OCHOBHH TTPHHITUITA TCHETUKE BaXKe U 3a MMYeTIe.

Pa3zpuhe Mmatuie, myena pagwivia ¥ TPYTOBa, 3aBUCH OJI TEHETCKE OCHOBE U
cnoJjpammbux  (akropa (MCXpaHe, TeMIeparype M MHUKPOKIMME Y KOILIHHIIN).
[IpoMeHIbHBH €KOJIOIIKH (AKTOPU yTHUYE HAa OPOJHOCT M cacTaBa MYEITUELET JPYIITBA,
aKTUBHOCTH IT4eJla M M3a31Bajy (PU3HOIIOIIKE TPOMEHE Y OpPraHU3MY ITYena.

Ca crapemeM Mmuene paauivie Memajy CBoje MoHamame (moauern3am). [Ja ou
OTICTaJla BeJIMKA 3ajeIHUIa MHIUBHya Pa3InuiTe CTApOCTU U noTpeda Mopaso je nqohu
no monene pama y apymrTBy. OHa je joBela A0 Harjior CMamemkha CaMOCTATHOCTH
MOjeIMHUX Iuesia. Maja W TOTIYHO CaMOCTaJHe, OHE Yy BEIHMKO] MEpU 3aBUCE Of
OCTaJMX WiaHoBa ApyimITBa. [Tuena He Moxe aa )xuBM caMa BuIIe of 24 yaca. Kao unan
IpymTBa, MehyTuM, OHa MOXeE Ja J>KMBU HEKOJHKO HeZlesba /0 HEKOJIHMKO MEecelH,
3aBHCHO OJ1 CTIIOJBAIIIHUX yCJIOBA.

ConmjanHa UWHTEpakiyja TIpyXa OCHOBY 3a UIMPOK CIIEKTap IIOHAIIamka.
[Nonamame je kBaHTHTAaTHBHA ocoOMHa Kojy oxapelhyje Bume rena. Kox memoHocHux
myesia MOHAIIake, Tj. HCXpaHa Jieria yTUYe Ha pa3indyuTa TMoHalama myena. Haunn u
KBAIMTET HWCXpaHE yTUUYy Ha Ou(epeHnujalyjy WIaHOBA MYCIHUIET JAPYIITBA U
PENPOAYKTHBHY CHOCOOHOCT JKEHCKMX HMHIMBHAya (Matuile W pamuiuie). Jlappe u3
oryioheHuX jaja XpameHe KBAIMTETHOM XpaHOM pa3Bujajy ce y mMaruue. Takohe, mature
uMajy kpahu eMOprOHaITHU pa3Boj U Behu Opoj oBaproia y OHOCY Ha paJuiIuLe, Koje
IaK 3a pa3juKy O]l MaTHIIe UMajy KopOuKyse Ha 3aamumM Horama (Hepburn and Radloff,
2002). Maruna je OArOBOpHA 3a PENPOAYKIH]Y MUCIUELET APYINTBA, JAOK PaJIHJIHIIC
HEryjy Jernio, rpaje cahe u Tparajy 3a XpaHoM. Y COIUjaJIHUM JIPYIITBUMa MHCEKaTa
(MpaBH, muene, oce M TEPMHUTH) KapakTepucTHyHa je mojena paxaa. [lomema pana
omoryhaBa cTBapame ONTHMAJIHUX YyCJIOBa Yy APYIITBY W KOJWYMHY XpaHE Koja je
noTpeOHAa 3a HEroBe HYTPUTHUBHE U €HepreTcke mnoTtpebe. Cnenujanusaiuja,
pa3IUYMUTUX TOjenHala, 3a 00aBJbakbe PA3MYUTHX 3a/laTaka JONPHHOCH YKYITHO]
NPOIYKTUBHOCTH W edukacHocTH pana (Kraus et al., 2011), u kao TakBa je TeMesb
ycrexa JbyICKOT APYLITBA U CIIOKEHUX KOJIOHH]a COLMjaTHUX MHCeKara.

Men u moineH Cy OCHOBHAa XpaHa palwidiiamMa d TpyToBUMa. Men muene
IPOM3BOJIE MPEPaAJIOM HEKTapa, CKIAIUINTE I'a U 4yBajy 3a CBOjy Hcxpany. [Iuenama cy

3a HYTPUTHBHY MOTpeOy HeomxoaHe cienche marepuje: MPOTEUHH, YIIbEHH XUAPATH,



JUNHUAA, BUTAMUHU, MUHEpalu u Bonad. [ldenmama cy HEOMXOJHE aMHHOKHCETHHE 3a
HOpMAaJIaH pacT U Pa3Boj, Pa3MHOKABakE U Y3r0j Jieriia, Ka0 U MUHEpPAITH U BUTAMUHU
KOJH ce Hajlaze y moJieHy. [IpoTenHu Koju ce Haias3e y MojeHy OJ1 BUTAJIHOT Cy 3Hauaja
3a MPOAYKIH]Y Jierjia U pa3Boj miaaux muena. [lorpeda 3a mpoTemHMMa ce CMamyje
Kaja myene qocTurHy crapoct oa 10 go 14 mana. 3atum ce mUXOBa UCXpaHa 0a3upa Ha
YIJbEHUM XHJIpaTHUMa JOOMjEHUM U3 HEeKTapa U MeAa. YTIJbeHU XUIPATH CY HEOMXOTHU
myeamMa Kao HM3BOp CHEpruje, jep oHe 00aBJbajy aKTUBHOCTH 3a KoOje je moTpeOHa
BeJIMKa KOJMYMHA €Hepruje (Jydeme BOCKa, JIeTemhe U Apyro). Hekrap mpeacrarsba
OCHOBHHM H3BOp €HEpruje 3a HCXpaHy MEJOHOCHE Myelie, Kao M 3a (U3HOJIOIIKE H
MeTa0OJIMUKE YCJIOBE 3a Jy4emhe BOCKA, KOJU €€ KOPUCTH y M3rpanmu caha, 3a
perynucama TeMIlepaType y KOLIHHMIM, Kao M 3a OcTajie AeNaTHOCTU. Tparame 3a
HEKTapOM M Ha HUBOY JEIMHKE M JIPYIITBA j€ MOJ YTUIIAjeM TOCTYITHOCTH U KBAJUTETa
u3Bopa xpane (De Marco, 2006). [ToneH je oa KJby4HE BaXXHOCTH 32 MUEIHIbA APYIITBA
Kao M3BOp TNPOTEHMHA 3a Ofrajame Jeria. Bomy myene KOpucCTe NPBEHCTBEHO 3a
pacTBapame Mena, 3a OJp)KaBame ONTHMAaJIHE BIAXKHOCTU Ba3dyXa y KOLIHUIM U 3a
oJIp>KaBame 0/iroBapajyhe MUKpOKIMME y 00JIacTH JIera.

[Tyenume OPYMITBO KOPUCTH TMPOIOJIUC 32 MOJHpamke 3UA0BAa KOIIHUIE U
OTKJIaKake¢ MabUX OTBOPA, CY)KaBamkEe ylia3a y KOITHUILY, 1e3UH(DUKOBAKE (TTOJIUPAHHE)
caha y xome he ce y3rajaTu JIeTJI0 U JEMOHOBATH M€, aJId U 3a CBOj€ MPO(PUITAKTHIKE
notpebe. Ha ocHoBy 00jaBserux mogataka (Manrique and Soares, 2002; Bastos et al.,
2008; Simone — Finstrom and Spivak, 2010) Buau ce aa myene KOPUCTE MPOIOIUC Y
paznmuuute cBpxe Cahe muene m3rpalyjy on Bocka. Bocak je OCHOBHM M jeIWHHU

rpaheBuncku matepuan (Pirk et al., 2004.).

2.2. BapujaOunJHOCT oprauusama

[Iponiecu nHacnehuBama W BapujaOMIIHOCTH MOTY C€ IMPOYydYaBaTH HAa HUBOY
opraHM3Ma ¥ Ha HHUBOY TpyIla JeIUHKH ojpeheHe BpcTe, Tj. HA HHUBOY TMOIMYyJaIuje
opraHuzama.

KBaHTuTaTBHE OCOOMHE MYEIHIHET JPYIITBA Bapupajy y TOKY TOJHHE.

BapujaOumHOCT KBAHTUTATUBHUX OCOOMHA MUEITHUILET APYIITBA M3a3BaHa € TCHETUIKUM



mudepeHnyjanjama  u3Mel)ly HeroBMX HMHIMBHAYa, EKOJOMIKUM (akropuma U
MHTEPaKI1jOM T€HOTUIIOBA U CPEIUHE Y MUCIIUBEM JIPYIITBY.

VY henujama JXKMBOTHIA Hajla3e ce€ JIBE BpPCTE HYKIEMHCKMX KHCEJIHMHA
ne3okcupubonykinenncka kucenuHa ([AHK), nmykneapne /IHK, koje ce Hamaze y
XpOMO30MHMa U MHUTOXOHJpUjCKa ne30kcupubonykinenncka kucennna (MtJHK), koja
ce Hama3zu y murtoxonipujama. Hykneapna JIHK je m3rpahena on jegHakux pemoBa
HaCJIeIHOT MaTepHjaja Majke u ona, a MtIHK rpagu camo HacieaHu marepujai Majke.

JlBe rnaBHe pasznuke u3Melly MHUTOXOHAPHCKOT M HYKJIEApHOI T'e€HOMa jecy

MajunHCKO HaciehuBame W XalIOWAHOCT MHUTOXOHApHjckor renoma (Ballard and

Witlock, 2004).

2.3. Murtoxouapujcka JHK

Jenan on HajmoroaHMjuX reneTckux mapkepa je MmTJJHK (Hines et al., 2006).

Omniute je mo3Hato U HayyHo npuxBaheno aa ce Ha MT/IHK nanasu 37 rena (22
3a  TpaHCmopTHY puoOoHykienHcky kucenmuny (TPHK), 2 3a  pubo3omcky
pubonykinenacky kucenuny (pPHK) m 13 koju komupajy mpoTemHe YyKJbY4YeHE Y
okcunaTuBHy (pocopunanujy. Takohe Ha WOj ce Hanasu M Hekoxupajyhu ¢parmeHT
KOJM KOHTPOJIHIIIE TPAHCKPHUIIIIN]Y U PETTUKAITH]Y.

Kpyxuau nBomanuanu mosnekyn MTAHK kox skuBoTHma je yriiaBHoM Mmanu (16
KB y mpoceky), ca BUCOKMM HHBOOM CYIICTUTYIIH]j€ HYKJICOTHIA, KOH3EPBATUBHHUM
HOPETKOM M cajJpkajeM reHa W HacinehuBamem mo majumnoj ymHuju (Rokas et al.,
2003).

Cwmatpa ce na cy nykieycHe nu MTHK paszmuuuTor eBosyiujckor mopekia.
[IpemMa eHIOCMMOMOTHYKO] TEOPHjH, MPEUH KUBOTHICKUX MHTOXOHJIpHja HEKaaa Cy
OMITM TIPOKApPUOTH KOjU CY CIOOOIHO >KUBEIW M OWIM HATUK o MpoToOakTepujama.
Canmammsy MUTOXOHIPH]CKA TEHOMH KOJT )KHBOTHEa ¢y oko 100 mo 300 myTta mamu o1
oHuX Koj cnobomnux Oakrepuja (4000 - 6000 KB) (Selosse et al., 2001). ITomro
€yKapHoTe BOJIE IMOPEKJIO OJ Tpe OKO JBEe MWJIHMjapAe ToJuHa, eyOaKTepHjcka
ayTOHOMHMja T€HOMa OpraHeiia ce mocreneHo uiryomna. @unoreHercke ananmze JJHK
HaroBeIITaBajy Jia je MUrpaluja reHa oJ MUTOXOHJpHja 0 HYyKJIeyca HeNpeKHIaH U

nuHaMmudan eBoayimonu nporec (Richly and Leister, 2004; Timmis et al., 2004).



Kon mucekara Mt/JHK mmpoko ce mpumemyje Kao MOJIEKYJIapHH MapKep y
SKOJIOIIKUM M €BOJIYIIMjCKUM mpoydaBamuma (Behura, 2006).

3axBaspyjyhu ananmmzama MT/IHK oTkpuBajy ce reHercke pasiuke, NETEKTY]Y
BpCTE, pellaBajy Cce€ TAaKCOHOMCKAa THTama, OTKPUBAJy (HIOTEHETCKH OJIHOCH.
MuTOXOHAPH]CKH TEHOM MeTazoa je 100ap Mapkep 3a eBonryruBHe cryauje (Gissi et al.,
2008)

Jlanac je ommTe mo3Hatro M Hay4yHo mnoTBpheno na ce MTJHK Hacnehyje
MajudHOM JIMHUjOM MaJa MMa M u3y3eraka. MatepHanHo HacnehuBawme MT/IHK je,
reHepaiHO IMOCMaTpaHo, KOJ MHorux eykapuora (Sato and Sato, 2012). Ona je
XaIlyIOWJIHA M HWMa BHCOKY CTOIy MYyTalldje, ali OHa C€ HE pPEKOMOHWHYje, IITO
omoryhasa na ce meH nonuMoppuzaM KOPUCTH Yy (HIOTEHETCKUM HCTPAXKUBambUMa H
3a Mpoy4yaBame TEHETHYKE pasHOMMKocTH. OBe KapakTepucTuke omoryhasajy
PEKOHCTPYKIIH]Y €BOJYIIMOHUX oaHoca u3Mehy m ynyrap Bpcra. mMt/IHK mapkepu
omoryhaBajy Op30 OoTKpuBame XxuOpuau3anvje u3Mely BpCTH Wiau moaBpcTu qomahmux
xuBotumba (Nijman et al., 2003).

Silvestre and Arias (2006) u3jampyjy ma mt/IHK mpencraBpa mohan amar Ha
MOJICKYJIADHOM HHBOY TOMONYy KOTa ce MOTY PEIIUTH THTamka y Be3u (UIOTCHUje U

€BOJTYIIMj€ KOJI ITUerna.

24. Ctvamje o0 eBoJvVIHMjH, MOPGOJOIMIKUM, OHMOJOINKHM H TI'€HeTHYKHM

0COOMHAMA MEJIOHOCHE IUeJie

[Mondamunuja Apinae mnpuirarofwia Cce MHOTHM pPa3IdYUTHM KHBOTHHUM
cpenrHama, y3uMajyhu y o03up W pas3iuyuTe JIOKallhje KOje YCIEIIHO HACTamy]y
roguHaMa. YHytap Bpcte A. mellifera momuio je mo mudepeHiujanuje Ha Marmbe
TaKCOHOMCKE jeIMHUIIE.

VY tabenu 1 npukasaHa je TAKCOHOMCKa KJIaCH(HKaIMja METOHOCHE ITYeTIe.



Ta6esna 1. Takconomcka kinacudukaiuja MmegonocHe muene (Engel, 1999)

Regnum (I{apcTBO) Animalia

Phylum (Twum) Arthropoda

Classis (Knaca) Insecta

Subclassis (IToTkmaca) Pterygota

Ordo (Pen) Hymenoptera

Subordo (IToape) Aculeata

Superfamilia (Handamunuja) | Apoidea

Familia (damunuja) Apidae

Genus (Pon) Apis

Species (Bpcte) Apis dorsata Fabricius (1793)
Apis florea Fabricius (1787)
Apis cerena Fabricius (1793)
Apis mellifera Linnnaeus (1758)

Kox A. mellifera o 2000 roxune maeHTudUKOBaHE Cy HajMame 24 MOIBpCTE
Koje ce Hamaze y Espornn, Adpunm u Asuju (Garnery et al., 1992; Arias and Sheppard,
1996; Franck et al., 2000 a,b). TTo Garnery et al., (1992) menoHocHe muene Koje
HaceJbaBajy pa3aInuuTe IpocTope 3eMJbUHE KyTile UMajy UCTO (PUIOTEHETCKO MOPEKIIO.

Miguel et al., (2011) naBoxe ma je Apis mellifera (Linnaeus 1761) mpupoaHo
pacnipoctpamena y EBponu, Agpunm u 3ananHoj A3uju. Behuna nmuenumux ¢ocuna
nponalena je y hunmbapy u CKOpo CBM NOTHYY M3 €OLIEHA WJIM KAacHUjUX IepHoia
(Engel, 2001). ITo Ferreira et al., (2009) Apis mellifera je jenuna Bpcra poaa koja ce
jaBJjba Ha mpoctopuMa Asuje, Abpuke u EBpore. Y Toky myre esomyimje A. mellifera
cy ce pasunute y Bume ox 26 momspcra (Sheppard and Meixner, 2003),
JUCTPUOYHpaHUX y MeT eBoiynnoHux nuHuja: appuuky (A) (enr. African (A)),
3anagHoeBporcky (M) (enr. western European (M)), jyrouctounoesporncky auaujy (C)
(eur. The nort Mediterranean end Eastern European lineage (C)) cpeamencrouny (O)
(eur. The near and Midlle Eastern (O)), u jour jeany orpanuycHy auHH]Yy u3 ETronmje
(Y) (enr.The eastern African (Y)) (Ruttner et al., 1978; Arias and Sheppard, 1996;
Franck et al., 2001; Ozdil and llhan, 2012). V cexBenuujama Hykieornaa mMtIHK
nuHuja HaleH je Behu Opoj xarutotumnoBa y oapehenom ekorumy. Y Tabenu 2 nmpuKazaHu
cy mo cama mpusHatu exotunoBu Apis mellifera, muxosa cranumira u (QuIOreHeTCKE

JUHH]C.



Ta6ena 2: Exorunosu Apis mellifera, mrxoBa cranuiira u eBoyliHOHA JTHHHU]a

(http://ptp.pensoft.eu/)

EBonynimona

ExoTur JIMHU]ja U
CTaHUIIITa

A. m. sicula Montagano (1911) C

A. m. ligustica Spinola (1806)

A. m. cecropia Kiesenwetter (1860)

A. m. macedonica Ruttner (1987) Menutepas u

A. m. carnica Pollmann (1879)

A. m. ruttneri Sheppard et al., (1997) Hcrouna Espone

A. m. sahariensis Baldensperger (1924) M

A. m. intermissa Maa (1953) C

A. m. ilberiensis Engel (1999) cBepHa,
3anagna EBpomna

A. m. mellifera Linnaeus (1758) u CesepHa
Adpuka

A. m. anatoliaca Maa (1953) 0o

A. m. adami Ruttner (1975)

A. m. cypria Pollmann (1879)

A. m. syriaca Skorikov, (1829) Hcrounn

A. m. meda S_korikov (1929) Menutepas u

A. m. caucasica Gorbachev (1916)

A. m. pomonela Sheppard and Meixner (2003) brucku u
Cpenmu uCToK

A. m. remipes Gerstaecker (1862) = A. m. armeniaca Skorikov (Opjenranse

(1929)
myese)

A. m. lamarckii Cockerell (1906)

A. m. yemenitica Ruttner (1975) A

A. m. litorea Smith (1961)

A. m. scutellata Lepeletier (1836)

A. m. simensis Meixner et al., (2011) JyxHa 1

A.m. adan;onu Latrellle (1804) HeHTpaTHa

A. m. monticola Smith (1961)

A. m. capensis Eschscholtz (1821) Adpuka

A. m. unicolor Latreille (1804)
Y

A. m. yemenitica Ruttner (1975) Vcrounoadpuuka

npxkasa Etnonuja




ITpema Han et al., (2012) nuseprentuja Apis mellifera on apyrux muena xoje ce
THe3/Ie y IyIubMHaMa Jecuiia ce npe 6 no 9 munmmona roguna (Cornuet and Garnery,
1991; Arias and Sheppard, 2005), ok cy ce qUBEepreHije yHyrap mwe, n3mel)y uetupu
rpyrme, aemaBaie mpe oko 0.7-1.3 munmona roguna (Garnery et al., 1992;. Arias and
Sheppard, 1996). ITpema Whitfield et al., 2006: ,,V pacu Apis paznukyje ce 10 BpcTH, 0x
KOJHX HHX JIeBeT HacesbaBajy A3mjy (4). Bpcra Apis mellifera xoja nacespaBa mpocrope
cy6 Caxapcke Adpuke, nenrpanse Asuje, CeBepue EBpomne mma Buiie oja 1Ba Tyiera
MOPQOJIOUIKY U reorpaCKu pa3muuuTuX noasperu (5)".

Ruttner (1988), cmatpa na je reorpadceko nopekio Apis mellifera baucku ucrok,
Heryie u3Mel)y ceBepouctoune Adpuke u 3anaaae Asuje. Ha ocHOBy nctpakuBama Koje
je 6asmpaHo Ha TIpoydYaBamy MoJIuMOp(dH3Ma HYKICOTHAAa MEJOHOCHHX IT4esia KOJ
nuesta u3 Crapor u Hosor ceera Whitfield et al., (2006) npernocrassbajy na A. mellifera
uMa appuUyKO TMOPEKJIo, MITO je CYNMPOTHO PAaHHjEM BEpPOBaY Ja OHE MOXKJIA BOJE
nopeksio on ucrounux muena (Arias and Sheppard, 2005). Franck et al., (2001) ua
ocHoBy ananmu3a MT/IHK o006jaBibyjy mocrojame jour jeaHe QuioreHeTcke rpane Y Ha
npocropuma Etnomnuje. IlojaBa HOBe (¢uioreHercke JHHHM]E Yy OBOM PETHOHY, IO
Meixner et al., (2011) cHaxxHO yka3yje &na cy ce muene mnojaBuwie y Adpuiy, mro y
carmacuoctu ca Whitfield et al, (2006). Al-Ghamdi et al., (2013) o6jaBbyjy aa cy pace
Apis mellifera L. eBonyupaie kao pe3yarar Ayror mepuoja reorpapcke M307J0BaHOCTH
U EKOJIOIIKOT aJanThpama U Ja uma moaspery A. m. jemenitica (Ruttner, 1976) koja
noceOHO MHTEpEecaHTHA, jep je TO jeMHU IMOATHI 32 KOjU je yTBpheHo aa ce jaBiba y
npupoau y Adpur u Asuju. 300r Tora OHM CMaTpajy Jia je caJalllibe CTAHHUIITE OBE
noaBpcre (y Omusmam Hceroune Asmje u Mcrtoune Adpuke) mecto reorpadckor
nopekia Apis mellifera.

Ha monexymnapaom HuBoy moaspcre A. mellifera cy renmercku nuBepreHTHEe Ha
OCHOBY TmojiaTaka o cekBeHIMjama HykieapHe u MTJIHK. Caka om mux wuma
crenuuHe OCOOMHE, alM TOIITO TPHIIAJIa)y HMCTOj BPCTH, MOTY jJa ce MehycoOHO
yKpLITajy. 3aXxBajbyjyhu TOME JIOILIO je A0 Mellama I'eHa Pa3IndUTUX eKOTHUIa, IITO je
M3a3BAJI0 TyOWTaK JparoleHNuX eKOTHIa MEIOHOCHHWX mdena Ha 3emibu. Kom A.
mellifera, otkpuBeHo je ma je momuto a0 ykpiutama u3mely omapeheHux moaBpcTa
(Franck et al., 2000 b; Jensen et al., 2005).



Paznuuuty KIMMaTCKU yCIOBH KOjU Cy OJl IEpHOJa HACTaHKa Iyelia JI0 JaHac
BIaZajli Ha 3eMJbM YCIIOBJbABAIM Cy ceoly M4yena, ajad W NPUMOpPaBAU je Ja ce
moaudukyje. Jla Ou ce OTKpuie, aqu W cadyBajie ayTOXTOHE KapaKTEPUCTHKE BPCTE
HEOIXO/IHA CY HheHa UCTPAKUBAbA.

[IpBe MeToE KOje Cy ce KOPUCTUIIE 3a YyTBphUBame pasiuka usmely muena Ouie
cy 6a3zupaHe Ha (PEHOTHUIICKOM U3TJIey TUelia H MUSIUbET IPYIITBA.

Ca wuctpaxuBameM MOPPOMETPUJCKUX KapaKTEPHCTHKA MEJOHOCHE ITuelie
noyeno ce y XIX Beky. Omnmire no3Hare 1 HayyHo npuxBaheHe YMHEHHUIIE CY J1a je IPBO
MOpPGOMETPHjCKO Mepere Ko muena ypamuo Koowesnuxos (1898) mepehu myxuny
je3nka W Teprura, Koj MeJAOHOCHE muene U aa mocie tora Xoxaoe (1915) npBu yBoau
OuomMeTpHjy, Ka0 METOAY M3y4aBama MeAgoHocHe myene. O Tor BpeMeHa J10 JaHac OBa
METO/Ia C€ KOPHCTU U Y3 HeHY IoMOoh OTKpHBajy ce HOBH IOJAIM MM MOTBphYjy Beh
no0ujeHH .

Ruttner et al., (2000) cy y3 momoh mopdomeTpuje HCTpaKUBaJIM MUeEie ca
bmuckor HMcroka u3 Mpana um youunu jga ce moTBphyje AJICHOBO MpaBWIIO Tj. 1A
HaJIMOpPCKa BHCHHA yTHYe Ha MOP(]OIIONIKE KApaKTEPUCTHKE MEIOHOCHE ITYelIe.

Kandemir et al., (2000) cy y3 momoh ananmu3e MOppOMETpHjCKUX TOAaTaKa M
IIECT €H3MCKHMX CHCTeMa MpOoydYaBalli IT4Yelie ca pasnuuuTux nonpydja Typcke m Ha
OCHOBY MOpP(HOMETPHjCKHX I0/IaTaKa yBHUJEIU Ja TOCTOJU BeNUKa Bapujauuja uzMehy
MOCMaTPaHUX MYejia U J1a ¢y MOPPOMETPH]CKHA U €IEKTPO(POpPETCKH momanu 100pu 3a
yTBphuBame paziuka umehy muena.

Zdesar (2000) o6jaBspyje ma Ha noapy4jy CioBeHH]je MOCTOje YETUPU CKOTHIIA
A. m. carnica: aircku, MeAUTEPAHCKH, TUHAPCKO-KAPCTHU U TTAHOHCKH.,

Amssalu et al., (2004) y Etnonuju npoyuaBajy myene y3 nomMoh My/iTHBapUjaHTHE
aHanm3e. Pe3ynraru aHanuse okasyjy Ja CBaKH ITOCMAaTPaHU MOJATHII 3ay3UMa ITOCEOHY
EKOJIOIIKY HHUIIy, OJHOCHO ga A. M. jemenitica je Ha apUIHOM W CEMHAPUIHOM
IpOCTOpY 3amagHor u ucroyHor nena Etnonmje, A. m. scutellata Ha mecty ca BiaxHOM
kiumoM, A. m. bandasii, y nenTpanHuM BiaxxHUM BHcopaBHHMa, A. m. monticola y
CEBEPHUM IUIAHMHCKUM BHcopaBHMMa u A. m. woyi-gambell y jyro-3amamHom,
CEeMHUApPUIHOM PaBHHYAPCKOM JICITy 3eMJBC.

Hussein et al., (2005) TBpae na kommnapatuBHa ctyauja uaMel)y Mopdpomerpujckux

KapaKTepUCTUKA KpamCKe, WTAIMJAaHCKE W ETUIaTCKe Myelleé W HHUXOBHUX XHOpHaa y



l'opwem Erunty, je mokasama aa cy KpamCKe muene ca HajsehuM BpeiHOCTHMA
MOp(OMETPHUjCKUX TMapaMeTapa ajld U Ja uMajy HajMamy TEXHHY CYBHX MarepHuja y
TeJly ¥ TIOKa3yjy HajOoJke pe3ynTare 3a rajeme y Erunry.

Adl (2007) muckpUMHHATHBHOM aHAJIHM30M j€ TI0Ka3a0 Ja MOMyJIalyje UPaHCKHX,
LleHTpaiHO aHAJOJIMjCKUX M KaBKACKMX MEIOHOCHHUX IT4eia MPEACTaBIbajy Pa3iIHYUTe
kiaacrepe. Meixner et al., (2007) nomase g0 mogaraka jaa y3opiu muena u3 Ilosbeke,
benopycuje u Ykpajune, Koju Cy HICITUTUBAaHH MOP(POMETPUJCKUM aHATM3aMa MOKa3y]y
npunagaaoct A. m. mellifera, axu ox ceBepa ka jyry mosehasa ce 6poj xubpua.

Kekecoglu et al., (2007) ymopehuBanu cy MeZOHOCHE IMYENC W3 Pa3THUUTHX
obmactu y Typckoj y3 momoh camo nBe mMopdhomMeTpujcke OocoOMHE: My)KWHE Kpuja U
KyOuTanHor mHaekca. Ha ocHOBY noOujeHHX pe3yaTara ypaguin cy (DUIOTeHETCKO
cTallio M 3aKJbydWiIM Ja je MoppoMeTpHjcka MeToja aobap anaT 3a MpoydyaBambe
MOpP}OIIOUIKO TeHETHYKE BapUjaOHITHOCTH.

Kozmus (2008) Ha ocHOBY MOpP(}OJIOIIKUX KapaKTPUCTHKA — HEpBaType KpHia
3aKJbydyje Ja Cy CIOBEHAUKe MOomyJanuje myeja XOMOTreHe, /1a HeMa Bapujaluja u Ja
OBa KapaKTepUCTHKA HUje morojaHa 3a ceneknujy. Marghitas et al., (2008) nmpoyuasajy
nonynanyje m4ena w3 TpaHcunBaHwje — PyMyHHMja W Ha OCHOBY HHXOBHX
MOP(OMETPHUjCKUX OCOOMHA 3aKJbYUY]jy J1a j€ KOJI HHX JOILIO JI0 ,,Mellama reHa’” yclea
moOunHor muenapema. T0filski (2008) nmo nmobGujenum u ymopehenum mnonmarmuma
pa3IMYUTHX METOAa TECTHpama Mueia 3ak/bydyje Ja pe3yiaTaTd IoKasyjy Ja je
reoMeTpujcka MopdomeTrprja HE3HAaTHO BHWINE TOy3JaHWja OJ  CTaHJapIHE
MophomMeTpHje 3a TUCKPUMHHAIIN]Y MTOATHUIIOBA MEAOHOCHHX TYeNa.

Uzunov et al., (2009) cy Ha ocHOBY MOpP(OMETPHUjCKUX aHAIHM3a WCIUTHBAIH
MEIOHOCHE ITYeJie Ha IIeCT JOKaTUTeTa Y MaKeIoHHjU M Yy MOCMaTpaHUM y30pIuMa
MEIOHOCHHMX Mmuena oTkpuin mpucyctBo Apis mellifera macedonica: 15.87%; Apis
mellifera ligustica: 12.70%; Apis mellifera carnica: 10.32%; Apis mellifera
caucasica : 4.76%; Apis mellifera mellifera : 4.76%.

Mladenovi¢ and Simeonova (2010) mpoy4aBajy HepBaTypy Kpuia Imdeja W3
obmactu ceBepHor Kocona.

Mladenovi¢ et al., (2011) nocmarpajy MopdomeTpHjcke OCOOHHE IKyTe

MeJIOHOCHE rmuesie u3 BojBonuHe 1 00jaBibyjy na ¢y 100HjeHe BPEIHOCTH OCMAaTPaHUX



nmapaMerapa y CKJIaay ca BPEIHOCTHMA KOje Cy KapaKTepUCTHUYHE 3a IYelie KPamCKe
pace pace (A. m. carnica).

Nedi¢ et al., (2011) Ha ocHOBY aHanM3e BapHjaHCe, YTBPHyjy Ja IMOCTOjH BPJIO
3HayajHa paszauka y 7 MoOpQOJOMKUX KapakrepucTtuka usmely rpyma muena ca
n3abpanux yokanurera y Cpouju.

Meixner et al., (2011) Ha ocHOBy MOP(HOMETPHjCKHX OCOOHMHA OIMHUCYjy HOBU
HnoATUN myena ca npocropa Etuomnmje A. m. Simensis koja ce jacHO ojBaja ox myeia
KOj€ MpUMaajy CyceJHUM MOABPCTaMa y UCTOUHO] Adpui.

EI-Aw et al, (2012) cy ymopehuBaau BpEAHOCTH IMOCMATPAHUX
MopdoMeTpujckux Tmapamerapa y poautesbekoj (P) (enr. parents (P)) u mpBoj
noromaukoj renepaumju (F1) (ctp. mar. filius (F1)). YTBpamnu cy na kox muena y
Erunty noOujeHnx cia000QHOM OIUIOAHKOM, m3Mel)y poauTesba W MOTOMaKa IOCTOje
3HAYajHE pa3jIuKe 3a MAYKUHY je3WKa, 3admer Kpuia u 0asurtap3yca. M3mehy ocrammx
MOCMaTpaHUX 0COOMHA HUCY TIOCTOjalie CUTHU(UKAHTHE Pa3JIHKe.

Bichler et al., (2013) o6jaBmyjy na je mpuiarohaBame IMyTeM MPHPOIHE
CelleKIMje MPHUPOIHA PeaKIlMja MYeina U Ja BUXO0Ba Pa3HOJIUKOCT TpEACTaB/ba Beoma
BpeZaH OMOJIONIKHY KaluTajl KOjy je BpeJaH ouyBamka Kao OCHOBa 3a Oynyhe cenekiuje.

3axBasbyjyhu pa3Bojy reHeTuke, OMOXeMHje U MOJICKYJIapHE OMOJIOTH]E Y APYTO]
nosioBUHA XX BeKa JIOILIO j€ 10 MPOHAJIaXeHha METO1a 3a MPOyJYaBame momMopduzma
HYKJICQpHOT W MHUTOXOHJApHjCKOr TeHoma. OBe Meroae omoryhmie cy peliaBame
MHOTHX THTamka, Ka0 U OTKPUBAKE TeHETUYKIX Pa3HOBPCHOCTH MEOHOCHHUX ITYeTa.

ITo Pedovié — Vidi¢ et al., (2003) mpumena JIHK TectoBa mMeTom0M JTaHYaHOT
ymuokaBamwa JJHK (PCR) (enr. Polymerase Chain Reaction (PCR)) u momumopduzam
pectpukimonux mecra (PCRRFLP ) (enr. Restriction Fragment Length Polymorphism
Analysis of PCR-Amplified Fragments (PCRRFLP )) metomoM Kkoja ce 3acHMBa Ha
noiMMop(hu3My peCTpUKIIMOHUX (pparMeHaTa uAeHTU(UKY]Y C€ BapHjaHTE TeHa KOJH CY
OJICOBOPHHM 3a BapHjaOMIIHOCT KBAaHTHUTATHBHUX M JAPYTHMX 0cOOMHA Koje ce yHampelyjy
CEJICKIIH]OM.

Meixner et al., (2000) cy npoywaBanu muene ca mpocropa Kenumje A. m.
monticola u A. m. scutellata y3 momoh mt/IHK u motBpauiau xumoresy ma je A. m.

monticola moceban moarui, a He exkorum A. m. scutellata.



Bouga et al., (2005) y ucrpaxuBamy xamnotumoBa A. mellifera TI'puke u
Kputa nponanasze 7 pa3nuyuTHX XalIOTUIIOBA, O] KOjUX ce€ moceOHOo u3aBaja A. m.
macedonica.

Behura, (2007) oGjaBipyje momarak na Hajmame 0,08% HykneapHor renoma
Apis mellifera caapxu cexBenre Mt/IHK.

Kozmus et al., (2007) ucnutyjy XamnaoTHIoBe y30pKoBaHuX muena u3 Cpouje u
00jaBJbyjy Ja HUXOBH PE3YATaTH YKa3dyjy Jla CBU HCIUTHBAHU Y30PIU MEIOHOCHE
nmyene u3 Cpbuje mpunagajy jeanom MTIHK xamnoruny C ¢unorenercke nuHHjE,
panuje o3HaueHoM kao C2D xamortum, mMaga ca Tpu noiuMopdHa MecTa BUllle, a ra
mpornamniaBajy HopuM xarnorunom C2E.

Ca'novas et al., (2002, 2008) cy mpoyuaBanu MT/IHK muena ca MGepujckor
noiyocTpBa W l[amunuje W monumy A0 TojaTaka jJa y ceBepHHM obOmactuma 95%
MUYETUBbUX JIPYyIITaBa npumnaaga M (QUIOreHeTCKO] JIMHUjH, & Y JY)KHUM obJacTuma je
3acTyIJbeHrja A (uIOoreHeTCKa JIMHUja ca celaM pa3iMuuTuX Xarorumna. [let roquHa
KacHHjeé y HOBOM HCTpakuBamy, mdena MoOepujckor mnoiayocTpBa MHOTBPAMIO
MOCTOjamke 3ajeITHUYKE KJIWHAJHE BapHjalldje €BOJNYIUOHUX JmHHja Adpuke (A) u
sanagHe EBpone (M), anu u na ce Ha MOepujckom moyocTpBy Hajnasu HajBehu Opoj
xarmtotunoBa 12 u3 M u 10 u3 A ¢unoreHeTcke JIMHHjE, TO MY JI0/IeJbYje CMUTET
€BPOIICKOT IPOCTOpA Ca Hajpa3HOBPCHH]UM XaILUTIOTUIIOBUMA MEIOHOCHE TTYeTIe.

Zaitoun et al., (2008) y3 momoh renerckux aHamu3a MOTBPYjy Ja jopaaHCKe
MEJIOHOCHE ITUeJjie MPHMaaajy (GuIoreHeTCKoj TMHUJU UCTOYHOT Meautepana u bimckor
UCTOKA

Ozdil et al., (2009a) y3 momoh mt/JHK ananus3a u mokasyjy Ja aHaIM3HPaHH
y30pIH Typckux muena npumnanajy C ¢unorenerckoj auauju. Solorzano et al., (2009)
ymopehyjy ¢parmMeHT oa TpBe MOMAjCIUHUIIE IUTOXPOM OKCHIa3e MO0 JIpyre
nogjenunuiie rera (COI-COIl) mt/IHK ™MemoHocHe muene u3 ceaaM pa3indMTHX
obmactu Typcke u nerekryjy 12 muroruna mt/IHK y nocmarpanum y3opruma.

ITo Shaibi et al., (2009) y meautepanckoj odaactu (Cpemo3emMiby) 3acTyIJbEHO
je 16 nnentuduroBanux moaspcra A. mellifera. OBe noaBpcTe rpynucane cy y 4eTUpu
nunuje: adpuuka nuHUja (A), 3amagHO W CEBEpHO eBporcka juHuja (M), nuHUHja
jyroucroune Eppore (C) u 6mucko u cpeame ucrouna gunuja (O) (Franck et al., 2000
a, 2001; Miguel et al., 2007; Ca'novas et al., 2008). Mufioz et al., (2009) na ocHoBy



mT/IHK nonase no casnama Ja mpuMOpCKe muesie U3 XpBaTCKe MpUMaaajy myenama
Hentpannor Meaurepana u Jyrouctoune EBpomne eBomymnuone C nuHuje U 1a UMajy
IBEe cyOmorynamnuje.

Stevanovi¢ et al., (2010) ynopeno npoyuasajy A. m. carnica u A. m. macedonica
nuene u3 Cpbuje, bocue m XepueroBune u PenyOnuke Makenonuje, kopumhemem
MOJICKyJapHuX TexHuka. OBU pe3yaTatd MOKasyjy aa je A. m. carnica m A. m.
macedonica ageme uctu C2D mt/IHK xarmoTum u ga pe3yaTatu ykasyjy Ha TO Ja Im4ele
ca UCTOKa, jyra u jyrozamnagsor aena CpOuje u PenyOnuke Makenonuje npunanajy A.
m. macedonica, a nma myene u3 ceBepHor naena Cpbuje u boche u Xepiieropune
NpUIaaajy Ipyroj moaspctd, BeposatHo A. m. carnica. Marghitas et al., (2010) pagu
npoy4aBama (uaoreorpadceke auctpudbyimje moaspera Apis mellifera y Monnasuju
(Pymynuja) ananm3upanu cy ¢parMeHT TPaHCHOPTHE PUOOHYKICMHCKEKHCEIHHE 3a
JNeylMH 3a eHsuM rmkiookcurenase (tRNK'®-cox2) mureprencke pernje mr/IHA.
Burire o1 mosoBrHe y3opaka npunaia xamtotumny C12, koju je uaentuyan ca C2d A. m.
macedonica u A. m. carnica Magnus and Szalanski (2010) npoyuaajy JJHK muerne ca
npocTopa AMepUKe U TpoHanase Ja ¢y y AMEpHUIM YeTUPU MUTOTHUIIA U3 JIuHHje ,,0:
05, 0O5d, O5°b, u O2. Ha 0CHOBY T€HETUYKOT HCTPAKUBAKA MIECT CH3UMCKHUX CUCTEMaA
ko muena u3 Cpbuje, byrapcke u I'puke Ivanova (2010) momasu 1o mojaraka ga cy
nuesie u3 byrapcke reHetuku ciauuyHMje muyenama A. m. macedonica, a aa cy Mame
CIIMYHE ca CPIICKUM Imyenama (A. m. carnica).

Martimianakis et al., (2011) oGjaBmbyjy nma je merekroBano 29 moaspcra A.
mellifera, Ha ocHoBy MOp(hOMETPHjCKMX W T€HETHUKHX KapakTtepucTtuka. Meixner et
al., (2011) o6jaBibyjy mogaTke o myeinama ca Tepuropuje ETHomuje u ommcyjy HOBY
noaspery Apis mellifera simensis. Algarni et al., (2011) o6jaBmyjy pag y Kome
npuKa3yjy o cajga y pagoBuma obOjaBibeHe moaspcre A. mellifera. Mufoz et al., (2012)
J0J1a3e 0 3aKJbydka Aa Ha Teputopuju CpOuje mOCTOju celaM XarIOTHUIIOBAa KOJH

npunanajy C eBoJyTUBHO] JTUHH]H.



2.4.1 MeaoHocHe mM4YeJie HEeHTPAJTHOr Aega BajJKkaHCKOr IM0JIYOCTPBa

Ruttner (1992) naje moxeny muena bankana u nmokpajune Ha cienehn HauuH: A.
m. carnica Pollman 1879; A. m. macedonica Shijakov, 1976; A. m. cecropia
Kiesenwiter, 1860; A. m. ligustica Spinola, 1806; A. m. sicula Montagano, 1911 u
JIeNTd CBEYKYITHY TOIYJAIjy KpamCKe MEJOHOCHE Iuelie Ha TpU Tpyle: aircky,
NaHOHCKY U MEIMTEPAHCKY, TJIe Y OKBHPY MEAUTEPAHCKE MOy IalHje CBPCTaBa 1 Mmyeiy
ca mpocropa Cpbuje, kao u muene ca npocropa Xparcke u bocue u Xeprieropuse.

Ivanova et al., (2012) y3 mnomoh alOCH3MMCKE aHajaM3¢ MPOYyYaBajy,
npejacTaBHUKe moaspcTr, A. M. macedonica, A. m. cecropiau A. m. carnica koje
HacTamyjy 3emibe bamkanckor nmomyoctpsa byrapcky, I'puky, Cp6ujy u Lipuy ['opy u
y3 oMoh (rtoreHeTcKe aHajau3e OTKpHBAjy Ja Cy IMOIyJIalKje MEIOHOCHUX ITYelia U3
byrapcke u u I'puke rpynucane 3ajeqHo, Ha (DHIIOTEHETCKOM CTa0ly Kao U OHE W3
Cp6uje u Lpue I'ope.

Kpajem XIX Beka nmpBu nyT je onucaHa MEJOHOCHA Muena ca moapydja Cpouje
(Zivanovié, 1897). Tlouerkom XXI| Beka MophoOMeTpHjcKe KapaKTEPHCTHKE
MEJIOHOCHUX TT4elia ca pa3inyutux npocropa Cpouje ucnmrusanu cy (I eopeues u cap.,
2001; Stevanovi¢, 2002; Georgijev, 2007; Nedi¢ u cap., 20093, b; Mladenovi¢ and
Simeonova, 2010; Pihler 2012, Mladenovi¢ u cap., 2011; Nedi¢ et al., 2011). IIpse
MOIaTKE O XPOMO30MCKO] aHaM3M muena ca nmoapydja Cpouje o0jaBibyjy Stanimirovic
et al., (2005). IlpBa ucrpaxuBama MTJIHK ca nmpoctopa Cpbuje ypaauo je Kozmus et
al., (2007). Onu cy ucTpaxuBaiu MOJIEKyJIapHEe KapaKTEPUCTHKE MYeIa U3 TPH pEruoHa
y Cpbuju. Nedi¢ (2009a) ucnuryje mect nuHHja ca noapydja CpOuje MosieKyIapHOM
ananu3oM cekBeHie peruorna COl - COIll mT/IHK n mona3u mo momaraka ga ce jeaHa
JWHWja wW3ABaja o octanux JuHUja koje mpumanajy C2E wmr/IHK xammotumy C
¢umorenercke nuHUje U Ha3uBa je C2F xammotun. Ha ocHOBY (puioreHeTckux aHanusa
cexkBennu MT/IHK oH je HajcponHUjU ca UCTOYHO KUIMAPCKUM MEJOHOCHHUM IT4eliaMa.
Kao macraBak oBux mcrpaxuBama Nedi¢ et al., (2009b), ucrpaxyjy u oTkpuBajy aBa
Hosa xaroruna MTAHK (C2I u C2J), xoju ce jaBibajy KO IYesia U3 Jy)KHE U UCTOYHE
Cpbuje u HaBozae na npucyctso xaroruna C2| kox nmuena u3 jyxxue Cpouje U meroa
TEHETCKAa CIIMYHOCT ca myenoM A. M. Cypria HEeIBOCMHCICHO IMOKa3yjy Oa ce Y

MPOLUIOCTH Jecuiia Moau(UKalija TeHETCKEe CTPYKTYpe KOJ HEKHX MOIyNalnja yciaea



yTUIlaja yclioBa cpenuHe. Ha OCHOBY TeHETCKMX HCTpakKMBama Muela ca Mojapydja
Cpbuje, bocae u Xeprerosune u Pernybnnke Makenonuje, Koja cy usBenu Stevanovicé
et al., (2010) morBpheno je ma cy y Cpbuju 3actymbeHe A. m. carnica u A. m.
macedonica u A. m. carnica u A. m. macedonica nene uctu Mmt/IHK xammorun C2D u
myesie U3 UCTOUHUX, JY)KHUX U jyro3anagHux aenosa Cpouje u Penybnuke Makenonuje
npunagajy A. m. macedonica, a muene u3 ceBepHux nenoBa CpbOuje u BocHe u
XepleroBuHe MpHIaaajy HEKOj Apyroj moaspcTd, BepoBatHo A. m. carnica. Pihler
(2012) npoywaBa Bapwujalidje JOKyca MHKPOCATEIMTAa KOJ IYela W3 Pa3IUUYUTHX
oOmactu y BojBoauHM 1 3akJbyuyje 1a ce Ha reorpadckom noapydjy Bojonune Hanasu
jeaHa momynalnMja myejga Koja IO CBOJUM MOP(QOMETPHjCKUM KapaKTepHUCTHKamMa
nojceha Ha pace muena A. m. carnica, A. m. macedonica u A. m. ligustica.

Stevanovi¢ et al., (2013) o6jaBpyjy na je y CpOuju HajpacrnpoCTpameHHjU
xarmmotun C2d, apyru no 3actynsbeHoctd je C2e, kapakTepucTHyaH 3a moaBpcTy A. m.
carnica y Xpsarckoj. Takohe cmarpajy nma je xamiorun Cla y THMOYKOM PErHOHY
pesyarar mHTporpecuje muyema A. m. ligustica nHajsepoBaTHHje MmyTeM KOMEpIIHjaTHE

TProBUHEC MaTHUIIA.



3. HUJb
[{nsb pama je ma ce mpoIeH! TeHEeTCKa BapujabMIIHOCT MOCMAaTpaHUX JIMHU]jA U J1a CE
Ha OCHOBY HHXOBHX MOP(OJIONMIKUX, MPOU3BOJHUX M TEHETUYKHX KapaKTCPUCTHKA

UCINTa]y GUIOTEHETCKH OJTHOCH M3Mel)y mocMaTpaHux JIMHH]A.



4. EKOJIOIIKE KAPAKTEPUCTUKE UCTOYHE CPBUJE

CpOuja je KOHTUHEHTAHA 3eMJba KOja ce Hajla3u y jyroucrouyHoj EBpomu, Ha
neHTpanHoM aeny bankanckor nonyoctpsa. Ilo o6jaBmsenum nogauuma I puuh u cap.,
(2011) Cpbuja ce namasun wu3smely 18° 49’ 13" u 23° 00’ 43" ucroune reorpadcke
nyxkuHe u 41° 51" 05" u 46° 11’ 25" ceBepHe reorpadcke HIMpPUHE; HAjHUKA Tayka
Cpbuje nHanazu ce Ha ymhy Tumoka y JlyHas (28 m HaaMOpcKe BUCHHE).

Cp6uja je Ha packpcHuim myreBa Mcroune u 3anagne EBpore, Kkoju MopaBCKoO-
Bap/JapCcKOM M HUIIABCKO-MAapU4KOM JIOJIMHOM Bojie Ha obane Erejckor mopa, y Many
Azujy u Ha brnucku ucrok. Jyroucrouna CpOuja ce Hayla3u y3 camy TpaHHIy ca
Pymynujom u Byrapckom Ha ncToKy.

Hcrouna Cpbuja je kapmaTcko — OalkaHCKM J1e0 Hamie 3emJbe. Hamasm ce
u3Mel)y rpanuia Hamie 3emibe ca byrapckom Ha MCTOKY, ponuHe Benmke Mopase Ha
3anany, JlyHaBa Ha ceBepy M 3aIiambCKO — JIY)KHUYKE KOTJIMHE U TutaHuHe Pyj Ha jyry.
Kapriarcko — GankaHcKe IJIaHWHE TPUIIA/Iajy 30HM BEHAYHHMX TUTAHWHA, YCIIOXKHaBajy
cloXeHe ofHoce y pesbedy; HajmozHatuju KpajeBu Kapmarcke Cpbuje cy: Depnar,
Kibyu, [opeu, 3Bmxkn, Xomosse, PecaBa n Tumouka kpajuna, y bankanckoj Cpouju ce
u3aBajajy cnenehm kpajeBu bypak, 3arnaBak, Bucok, Bummmu, 3abphe, Bypedn,
Jlyxuuna, Llpna TpaBa, 3amname, Ilonumassbe, KoputHuua, CBpJbHIIKH Kpaj U
Coxkobamcka kotmuna (I puuh u cap., 2011).

Benuku neo noapydja npeacTaBiba INIAHUHCKH pesbed, a ckopo 50% noBpriinHe
Hanas3u ce uzHag 300m HagMopcke BucuHe. PaBHMYAapCKU €I0BU Hanase ce y JOJUHU
peka, a mocebHO y3 Tumok. CnmB Tumoka (203km) rpame: CBpspuiiku THMOK,
Tprosumku Tumok, benu Tumok u Lipan Tumok.

TumoukoM HOIMHOM je OBO MoApydYje oTBOpeHO npema Bnamko — IToHTH]jCKO]
HU3U]JU, TIa C€ KJIMMATOJOUIKE U XHUAPOJIOIIKE MPUIMKE 3HATHO PA3NIUKY]y O OCTAIUX
noapy4ja 3emibe. TUMOUKa KOTJIMHA ce Ha 3amany crnaja ca CokoOamCKOM KOTIMHOM.
Cokobamcka KOTIMHA je Mana obmact y mnerrpanaoM aeny Hcroune CpOwuje, koja je
omehena mimanumHama: Ptmem um Cnemenom Ha ceBepy, O3peHoM, JIeCKOBUKOM H

JleBuiiom Ha jyry u nonuHama MopaBckoM Ha 3anany 1 TuMoukoM Ha ucToky. OHa je



KmaxkeBaukoMm kiucypoMm Be3aHa ca uctokoMm CpOuje, AOK je Ha jyrosamany, MpeKo
BoBancke knucype, IIMpoM OTBOpPEeHa Ka AJIeKCHHIly, mpeMa MopaBckoj gonunu. Ilo
KIuMarckoj pejonumsanuju Rakicevi¢ -a (1980) HMcrouna CpbOuja mpumaaa pejoHy y
KOME je 3acTyIUb€Ha YMEPEHO — KOHTHHEHTanHa kiauma. JKuexoeuh u cap., (2005)
00jaBibyjy na KpajuHa 3ajeqHo ca Kibydem W JOHEKJEe ca YUTaBUM CIMBOM TUMOKa
CKOpO Y CBUM aclekTuuma (U3MUYKO — Treorpa)CKux cBojcTaBa HMa oxapelhene
CHEIM(PUIHOCTH.

VY Ttabenu 3 mpuKazaHe Cy CpeAmhe MECEUHE U TOHIILE TEMIIEpaType y NePHOLY
2007 — 2009.rox, (mereoposnorika ctanuna y Kmaxesity), a Ha rpadukony 1 npukaszan

je KIMMaaujarpam 3a MOMEHYTH MEPUOI.

Tabesna 3: MeceyHe KOJIMYMHE NafjaBUHA, TEMIIEPATYPE U BIAKHOCTH Y IEPUOIY

2007 — 2009 roauna (momarm PXM3 CpbOuje MeTeopOJIONIKy CTAHUIIE

y Kibaxesiry)
Temneparypa Ba3nyxa
ITagaBune W3MEpEeHa Ha BUCHHM 011 | PenatnBHA BIaXXHOCT
mm 2m (°C) Bazayxa y (%)

Mecenr | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009
1 33 38,8 65,5 6,6 -1,1 -0,5 83 87 85
2 33,7 15,7 65,3 5,6 3,6 1,2 83 75 79
3 19,2 39 40,1 8,7 8,4 59 7 67 76
4 54 42,2 15,8 12,4 12,3 12,2 66 72 74
5 104,8 | 29,8 38,4 18,2 16,6 17,7 74 72 73
6 10,0 20,9 70,8 22,5 21,1 20,3 71 72 75
7 11,4 69,6 60 25,4 21,9 22,4 60 68 74
8 73,5 48,4 37,6 23,8 22,1 22,3 71 68 72
9 64,9 69,4 14,8 15,9 14,9 17,5 79 76 75
10 1155 | 28,6 | 109,3 | 10,8 12,0 11,2 86 79 84
11 1156 | 38,8 | 106,6 4 6,4 8,2 90 83 81
12 34,8 | 106,4 | 102,5 0,6 2,1 2,4 88 85 87

Ha rpaduxony 1 mpukasan je kaumagujarpam 3a 2007 - 2009 roguny.



I'paguxon 1: Knnmaaujarpam 3a MeTeoposomky cranuiy Kmaxear

3a 2007 - 2009 roguny

140
120

100 ﬂ N

80 Konnunna

“ TR Y i
40 N Baznyxa (0C)
20 XL

NS AVEAN

50 0 10 20 30 40

[Tuenumak Ha KOME Cy MUYENHIbA APYIITBA, HAJa3W ce y THUMOYKO] KOTJIMHH,
cToTMHAK MeTrapa jeBo oa bemor Tumoka. KmakeBauku Kpaj je MUKpPOpETHja UCTOYHE
Cpbuje u Hama3m ce y IMpeliasHoj 30HU BeHe aBe cyoperuje, Kapnarcke u bankancke
Cp6uje. Ha neBoj cTtpanm myx obane bernor Tumoka 3acTymbeHa je cMoHHIa. Takohe
y3 benn TuMoOK jaBsbajy ce U allyBUjalTHA HAaHOCH.

[To nomamuma ( http://www.raris.org/) Ha oBoM mpocTopy uma muBa, Bohmaka,
BpPTOBa, BUHOIrpaja, JiMBaaa. Ha BUIIMM TepeHHWMa je 30HAa XPACTOBHX IIyMa.
BarpemoBux myma uma Ha Opauma oko obiactu Tumoka. Y mrymama mopex Robinia
pseudoacacia, uma wu apyrux Bpcrtu: Fraxinus alba (bemu jacen), Tilia grandifilia
(Benukonucua snwuma), Tilia parvifolia (Curnomucna numa), Prunus avium (JIussba
Tpeuima), Pirus piraster (Jusmsa xpymika), Pyrus malus ([Iusiba jabyka), Morus alba
(beam myn), Morus nigra (Llpau ayn), Juglans regia (Opax), Corylus avellana (Jlecka),
Cornus mas ([Ipen), Rubus fruticosus (/IuBiba xynuua) u ap, bauszy Tumoka cpehy ce
Prunus cerasifera (Ilanapuka), Populus alba (bemra tomoma), Populus nigra (Llpua
tonosia), Populus piramidalis (Jabnan), Salix alba (bena Bp6a), Salix fragilis (Kpra

BpOa).



Y rpyny 3espacTuX OMIbaka 3acTymbeHe cy: Fragaria vesca (Illymcka jaroma),
Heleborus odorus (Kykypek), Achillea millefolium (Xajayuka tpaBa), Agropyrum
repens (ITupesuna), Calamintha officinalis (JIussu 6ocuspax), Capsella bursa-pastoris
(Xohy — nehy), Cichorium intybus (Lluxopwuja), Hypericum perforatum (Kanmapuon),
Matricaria chamomilla (Kamunuma), Melissa officinalis (Martuumax), Papaver rhoeas
(bynka), Plantago lanceolata (Boksuma), Taraxacum officinale (Macnauaxk), Urtica
dioica (Kompuga), Silene vulgaris (ITymasar), Bpcte damunnja Poaceae,. Fabaceae, u

Jpyre KOPOBCKE U JIUBAJICKE OUIbKE.



5. MATEPUJAJI U METOJE PAJIA

HcnutuBame MOPPOMETPUJCKUX, OHOIOMIKO NPOAYKTHBHHX M TE€HETHYKUX
KapaKTepUCTHKA MEJIOHOCHE Imuelie 00aBJBEHO je Ha muenumaky LlenTpa 3a cenexuujy u
MPOU3BOAKY CEJIEKIMOHKCaHUX Martuna ,, Tumomen” J1.0.0. u3z KmaxeBua y arapy
cena llItununa.

HaBenenn nuenumak je ¢opmupan 1996.rommHe m Ha mWeMy Cy y3rajaHa
4eIMba APYLITBA IOPEKIIOM ca npocTopa OuBmier THMOUKOT peruoHa, Tj. ca mpocTopa
Hcroune CpbOuje. Ca celeKIMOHUM pajoM Touenao ce mpe 12 roawHa, Kama cy
U3/IBOjE€HA JIPYIITBA HA KOjUMa je moyeso npaheme oapeheHnx ocobuHa. Y LEHTpY 3a
CeJIeKIMjy CIIPOBO/IM C€ JIMHU]CKO OArajame Maruua. Kox TuHHMjCKOr y3rajamba MaTuIa,
CBE MaTHIle MOTOMIIM POJOHAYEITHHULIE 32 celeKnjy umajy ucty Mt/ JHK.

Y oBOM paay mocMaTpaHoO je celaM JIMHUja, ogHOCHO 35 mpymraBa (5X7), Ha
CTAllMOHMPAHOM ITYENINEHaKYy, TI0J] ICTOBETHUM MHUKPOKJIMMATCKUM YCIIOBHMA y TPajamby
ox Ttpu romune (2007-2009) mojeaMHAYHMM IIOCMAaTpamMMa, TECTUPAEM H
MmehycooHuM ynopehuBamem nHMja. JIMHU]E BOAE TOPEKIIO O MaTHIla MajKH ca cellaM
Jokanurera u3 ucroune CpOuje, unju cy reorpadCku mapameTpu rpukasanu y tadbenu 4

u Kaprorpamy 1.

Ta6ena 4: ['eorpadcku moganu 3a MecTa Mopekiia UCIUTUBAHUX JIMHU]A

(www.maplandia.com.)

CeBepHa CeBepHa
Mecto reorpadcka reorpagcka Haamopcka Bucuna
MIMpHUHA Ty’>KUHA
borannan 43° 39" 48" 21° 58" 59" 415
Banunan 43° 33" 20" 22° 23" 44" 694
[pnuTa 43° 50" 58" 22°21'0" 371
I'panckoBo 44° 01' 06" 22°22'31" 318
[ToxBpuka 44° 34’ 60" 22°30'0" 125
JlacoBo 43°45' 19" 22°07' 19" 494
Crora3zoBarl 43° 37" 35" 22° 10" 14" 327




Homepma

I'paagckoso

IlpamTa
Jacoso

baanran

Kaprorpam 1: I'eorpadcku moganu u Mecta nmopekiia ICITUTUBAHKUX JIMHH]a

[Tuenuma apymTBa cy 1998. roguHe mpebadeHa ca JOKAIMTETa MPUKA3aHUX Yy
tTabenu 4 Ha muenumak 3a cenekuujy y lltunman. Ha Ga3u ankere ca myenapuma o
KOJUX Cy y3eTa M4Yenha JPYIITBA, IOILIO ce 10 HHPopMaIja qa JpyIiTBa MOTUYY ca
CTAllMOHHPAaHMX MUYENINHbaKa, J1a MYEeNIMbake HUCY CEIIIIM U J1a Ce MaTULe He KYIyjy ca
crpane. [Tuenapu cy nmocrojehe muenumake HACISIUIN OJl OYEBa, JEA0BA WIIH OJMKHX
pobhaxka.

Csa apymTBa Cy mocraBjbeHa y obenexxenuM komrnuama LR (enr. Langstroth-
Root) Tuma u Ha yjeqHaYeHM HauWH 3a3MMJbeHAa y jeceH 1998. rommHe kaga je u
oTII0ueNIO0 BUXO0BO npaheme. M3abpana cy npymiTBa Koja cy mokasaia 100pe pesynrare
y TeCTHUpamy U OJ1 JieTJia IbUXOBUX MATHIIA Cy MPOU3BeeHe Khepke MaTHIle 011 KOjUX Cy
dbopmupane nunuje: banmunan (BA), bormunan (BO). I'panckoBo (I'P), JlacoBo (JIA),
[Toxgspmika (I1O), ITpnuta (ITP) u Crorazonar (CT) 3a naspy cenexkunjy. Ha uctu Haunn
KOJI CBHX JPYIIITaBa je MpUMEHHBaHa CaBpeMeHa alTUTEeXHUKA, TTOYEB OJ1 HAJpaxkajHOT 1
CTUMYJATHBHOT TpUXpamuBama y mposiehe, mpomupuBama IUIOAUIITA 34

uckopuirhaBame TIJaBHE Nalle, yTOMJbaBalka M 3APABCTBEHE 3allTUTE O]l OOJECTH:



HO3eMO03€ U Bapo3e, Kao M O] HempHjaTesba Myesia, NOCTaBJbamkba YellJbeBa Ha JieTa U
Apyro.

[Tuenumwaxk y ITunuHM Hama3u ce Ha OkO 3 KM 3amaaHo oa KmaxkeBna, Ha
65aroj, OCyH4YaHO] NaJWHU, Ha CTOTHHAK MeTap yJaajbeHOCcTH of peke bemn Tumoxk.
3axBaspyjyhu paszyheHOCTH TepeHa OKO MYeIHbaka, Ha OBOM MPOCTOPY Biajajy 1o0pu
NallHU yCJOBU. [ 71aBHa myenum-a Mamia Ha OBOM IpocTopy je Oarpemona mamia. Oxo
MyYenmhaKka ce Hajlaze OarpeMoBe IIymMe W BeNUWKH Opoj BohHUX 3acama. Y mepuomy
nocie OarpemMoBe Mamie MuYelie Cakylybajy oOuJbe HEeKTapa M TOJIeHA ca JIMBAJCKUX
Oubaka..

[Ipeamer uctpaxuBama cy Ouiie MOphHOMETPHjCKE KapaKTEPUCTHKE (IyKuHA
je3uka, Ty)HHa ¥ MIHPHHA KpUjla; KyOUTaIHU MHAEKC, OpOj KYyKHIIa Ha 3a/IleM KpUILY,
IOyXKMHA ¥ [IUprHa Tpeher Teprura, 1y>KuHa U MHUPHUHA BOCKOBOT OIJIeJana, AyKHHA U
muprHa 0a3uTap3yca U Tap3aJlHA HHICKC) U OMOJIONIKO MPOJAYKTHBHE KapaKTEPUCTHKE
MOCMAaTpaHUX JIMHHja: 3aCTYIJbEHOCT Iuela Ha CaTOBMMa, MOBPIIMHA Jerjia, Meaa U
NOJICHA, KBAJIMTET JIeTJIa ¥ TEMIIEPAMEHT Y TOKY aKTHBHE CE30HE, IPOIYKTUBHOCT ITYesa
(Men, IpOIIOIUC M BOCAK ), Kao u uctpaxuBame M1/ HK.

[Tpumepiu oapacnux pajauiiviia CaKyIJbEHU Cy M3 CelaM JIMHUja U 9yBaHH y 95
% eranony anammze MTAHK. CBa muenuma apymrsa npaheHa cy Tpu roaumHe ca
NOTIYHO WICHTUYHUM IapaMeTpuMa M MeToJaMa HCTpaKuMBamba IpeMa YHarpena

onpeheHoM mporpamy.

5.1. MopdomMeTpHjcKe aHATIHU3E

N3 cBake nuHHje y3eTH cy y3opiu on mo 50 myena Tako IMTO Cy ITYETe
MIOTOIUBEHE BPEJIOM BOJOM, a 3aTUM Cy CTaBJbaHe y mocyny ca 70% ankoxonom. Ca
CBake Iyelie y3 oMoh NnuHiieTe, CKUHYTO je IeCHO MpeAhe U 3a/1ihe KpUJlo, IeCHa HOra,
W3/IBOjEH Je3UK, CKHHYT TpehH TEepruT U BOCKOBO OTJICAIIE.

Mepema cy ypahena mo crangaparoj metoau (Ruttner et al., 1988), mro je
npuKa3aHo Ha ciuiy 1. Mepemwe kyOuTanHor uHzekca ypaheno je momohy codTBepckor
nakera “Flugel-Index* (Worsching, 2000). Kpuna cy mpenapupaHa ¥ KOMITHjyTEpPCKH
ckenupana (pesomynujom 600 X 1200) m y3 momoh mporpama oxapeheH je HHXOB

KyouTanau wHaekc. OcTany MYelubU OpraHd Ccy MepeHu y3 momoh mporpama «Motic



Images Plus 2.0». CBu noOujeHn pe3ynratu OMOMETPH]CKHX KapaKTEPUCTUKA Y TOKY
UCTpaXXHBama cy 00pal)eHrn BapuallMOHO CTATHCTHYKUM METOAaMa M TECTUPAaHH TECTOM
HajMmame 3Hauajue pasnuke (LSD) (enr. least significant difference ((LSD) ) y3 momoh
nporpama «STATISTICA 8» (StatSoft Inc., 2009)

Camnka 1: Mepema OMOMETPH]CKUX KapaKTEPHUCTHKA: a) Ty>KMHA je3UKa, 0) MyXKUHA U
MIMPHHA Kpuia, Opoj KyKUIa Ha 3aJleM KpUily, 1) Ay)KWHA U IIMpUHA Tpeher Teprura,

1) Ty’KFMHa ¥ IIMPUHA BOCKOBOT OTJIealilia, €) My>KHMHA U IUpUHA Oa3uTap3yca

a) je3uk 0) xpuia B) KyOMTaJIHHU UHAEKC
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5.2. BHOJIOIIKO - IPOAVKTHUBHE 0COOMHE

VY toky Tporomumimer ucnutubama (2007 - 2009.ronune) kox omabpanux 35
npymTaBa npaheHe cy cienehe KBaHTHTAaTHBHE KapaKTEPUCTHKE y TPH HOCMaTparmba
(mocnenmwe Hemesbe MapTa, MOCIEABE HEAeJhe ampuiia U MpBE HEAeshe cenreMOpa
Mecella) y TOKY CBaKe rOJuHe:

1. jauriHA OPYIITBA HA OCHOBY KOJIMYHMHE IMuena Ha cahy
2 . IOBpIIIMHA JIeTyIa Ha cahy

3. moBpuIMHA Meza Ha cahy



. TIOBpIIIMHA ToJieHa Ha cahy
KBaJIUTET JICTJIA
TEeMIIEpaMEHT

YHOC MeJla y TIpBa TpH JaHa OarpeMoBe marie

u

KOJIMYMHA U3JIY4YCHOI' BOCKaA

I I

KOJIMYMHA IpOoI10JImca

VY ucnutuBamy cy KopuitheHe MeToJle OuMTaBama MoBpIlrHe caha Ha paMy ca:
myesaaMa, MeZoM, JIETJIOM U TOJIEHOM IO CTaHJapAHO] METOIU OYMTABambEM HAa CBAKOM
okBupy y 1/10 okBupa ca cBake cTpaHe, KBAUIUTET JIETJa ce OLIEHUBAO0 OLlEHaMa 0J1 3 0f
1 a mupuoha on 4 mo 1 moena. mo wiany 74. IlpaBuiIHMKAa O HAUYWHY WCIIHUTHBAaKA
CBOjCTaBa MPUILJIOJHE CTOKE U O yCIOBHMMA MPOU3BOAKE U TpaHcmnopTa xuBuHe ("Ci.
rmacauky PC", 6p. 21/96)

KBanuTeT nerna onemuBaH je Ha OCHOBY M3TJIe/a Jierja, Tj. KOMIIAKTHOCUTH U
pacnopeny jerna Ha cahy ouneHom o 1 70 3, a 3a U3y3€THO KBAJIMTETHO JIETJIO MaTHLA
je nobwujana oueHy ca 3Be3auioM (*). 30or cratuctuyke oOpaje mojaraka 3BE3IUIA j¢
3aMemheHa OIICHOM 4.

[TpoayKTUBHOCT MUENUIBLUX JpylITaBa ojpehuBaHa je MepemeM KOUIHHIE Yy
npBa Tpu JaHa GarpemoBe name no T13B. CaboBoj meronu (Szabo,1982). Cra nuenuma
JpyLlITBAa Cy MEpEeHa Ha IOYeTKy OarpeMoBe mame y JeBeT 4YacoBa H3jyTpa Io
yTBpheHoM penocneny. M3 pasnuke mpBOr Mepema U MOCIEImBET Mepema, oapelyje ce
KOJIMYMHA YHETOT HEKTapa y KOITHUIU. Mepema Ccy BpIlIeHa TUTUTATHOM BaroM.

KonnunHa u3nydyeHor Bocka y TOKY 48" MepeHa je y3 momoh pama rpaleBmaka.
Pam ca TpakoM caTHe OCHOBE je MEPEH AUTHUTATHOM Barom Ipe yOaluBama y JApYIITBO.
Pam je craBspan y3 sierno y Bpeme 1Betama Bohaka. [locie 48 catu pam ce Baguo u3
KOIIIHMIIE ¥ TIOHOBO Mepuo. W3 pasznuke y TexuHu pama ca cahem tpeher u npBor nana
onpelhyje ce mpoIyKiinja BOCKa.

VYHoc mpomnonuca npaheH je aBrycra mecerna y TOKy TpuzaeceT naHa. [Ipeko
paMoBa y KOIITHHITY CTaBJbaH je MaTepujaj ca nepdopannjama (rmapye mieTeHOT [JaKka o1

nonuBuHUI — xjopuga PVC (enr. Polyvinyl chloride (PVC)) nutu usHaa catoHomia y



IUIOIUIITY) IPETXOAHO U3MEPEH IUTUTATHOM BaroM. M3 pasnuke y TeKUHU MaTepujaia

3a caKyIubame mporosuca nocie 30 gana oapehena je mpoaykirja mporomca.

5.3. CtarucTuka o0paaa 100MjeHuX pe3yarara

VY Toky Tpu romuHe npahema Ouonomkux ocobuHa y y3zopuuma (N = 5)
npaheHnX JIMHMja MEIOHOCHUX TUela MW IojaTaka Yy OKBHUPY JEIHOT Mepema
MopdomeTpujckux napametapa ( N = 50), qoOujeHn cy OpojuaHM oAl Mepema. 3a
aHaNM3Upame THX TOJaTaka W u3Boheme 3aKkibydyaka NMPUCTYIHMIN CMO CTaTUCTHYKO]
oOpagn moxparaka. /la 6 cMo oOpammnm pesynraTe CaKyIUbeHE HCTPaKUBAHEM
KOpUCTHIIH cMO coTBepcku nporpamcku maket ,,STATISTICA (version 8.0) i ,,Excel
Microsoft office 2007“. N3pauynaru cy cienaehu cTaTUCTHYKU ITApaMETPH: X — CPeamba
BPEIHOCT, Xmin — MEHAMAJTHA BPEIHOCT, Xmax - MAKCHMAJIHA BPEIHOCT, S° — BapHjaHca,
SD — cranpapiaHa IeBHjanuja B S X — rpemika mpoceyHe BPeIHOCTH U MPUKa3aHH CYy Y
Tabenama.

CBU CTaTUCTHYKU TOJAIM MPEACTABJbEHU CY y OKBUpPY rpadukoHa u Tabena.
Panu yrBphuBama 3HauajHOCTH pasyivka u3Mely JmHuja ypaheHa je aHaiausa BapujaHce
(ANOVA) (eng. Analysis of variance (ANOVA). ANOVA mpopauyHaBa pasiiike
u3Mel)y mpoceka y3opka u mpoceka y nomynanuju. OHa CIyKH 3a JACTEKLHU]y pa3jiuka
u3Mel)y nunuja. To je jeaquHCcTBEHa MeToAa KOjoM je Moryhe oapequTH W MpPOLEHUTH
BapHjaOMITHOCTH M3a3BaHE PA3IUIMTUM U3BOpUMA. JeTaH 1e0 BaprjaOHUITHOCTH MPHUTIa/Ia
pasnmukama u3Mmely rpyme (roawHa, Tperjied), a OCTaTaKk BapujaOUITHOCTH TpHUIaa
pasnukama yuyrap rpyne. F tect (enr. Fisher (F)) maje rmoGanny undopmaumjy o
3Ha4YajHOCTH JIeNloBama TMocMmarpaHor ¢akropa Ha oapeheHo cBojcTBo. AKo je
CBEYKYNMHH F TecT cTaTUCTMYKM 3Ha4ajaH y3 momoh Meroie TecTa BHIIECTPYKOT
nopehema (enr. Post hock) kopuctunm cmo Tect HajMmame 3HauajHe paszmuke (LSD
tecta) (enr. Fisher's Least Significant Difference test (LSD)). kojum cMo yTBpIwIu
3HAYaJHOCT pa3jIuKa.

CBu J100HjeHH pe3y/TaTH y TOKY HMCTpakuBama oOpal)eHu Cy BapHjalloHO -
CTaTUCTHMYKMM  MeTojama, mpuMemyjyhu jenHodaxTtopcke, ABO(AKTOPCKE H
TpoaKTOpPCKE Orjiefie ca aHATU30M BapHjaHce M Tectupama LSD Tectom 3a HUBO

snavajuoctu (p) 0,05 u 0,01.



5.4. Odjexat, maTepujag u meroaa paga Mt/IHK

Ha ©Oum ce yrBpawia (UIOTEHETCKa MPUIIQJAHOCT, MEJOHOCHHMX ITyerna
NIOCMaTpaHuX JuHUja, ypahena je anamuza mtIHA nmo meroau Garnery et al., (1993) u
Arias and Sheppard (1996), koja je wu3BOpPHO KopumihieHa 3a TMPOyYaBaHE
ouoreorpaduje moarunoBa u tunoa myena. PCR jmaHdaHa peakmuja mojmMmepase je
TEXHHUKa KOja c€ KOPUCTH 3a amIuinukanyjy cnenuduunor peruona J[HA y Behu 6poj
KOMMja pagd aJeKBAaTHOI HWCHHUTHBama. M3 cBake IJMHHUje W3 JEOHOT JApYyIITBa
Y30pPKOBAHO je Mo mneaeceTak muena. [Tuene cy craBibene y 95 % eranon y 6ouynnama.

Anammze MT/IHK o6aBibene cy y3 jpy0azny momoh katenpe 3a Ouonorujy Ha
Vuusepsutery y Ankapu y Typckoj ([epartment of Biology, Ankara University,
Ankara, Turkey) y maboparopuju REFGEN Gen Aragtirmalari ve Biyoteknoloji
Ankara. Excrpakija MT/IHK y3era je u3 jeaHe muene w3 CBake JHMHHjE 11O METOIU
Sheppard and McPheron (1991), jep mo Sheppard and Smith (2000) xamioTun jeaHe
myese paJuiInile HBEeHOT APYIITBa MpeacTaBiba myenume apymTBo. Ceksenue JJHK cy
nooujeHe ox kommnanuje Refgen, Typcka. JIHK je ekcrpaxoBana wu3 Tpyau
nojenuHaunnx mueaa mo merogu CTAB Protocol (Doyle and Doyle, 1987). 3a
nojayaBame wuHTeprenckux peruja MT/IHK cy PCR u cnenuduunn npajmepu aatu y
Tabenu 5.

Ta6ena 5: Cniucak xopurntheHux mpajmepa

[Ipajmep CekBeHnna Pedepenna

5" TTAAGATCCCCAGGATCATG ¥
CO IF 5" TGC AAATACTGCACCTATTG 3 Crozier et al., 1991 u
CO IR Hall and Smith, 1991

COl COllF |5 TCT ATACCACGACGTTATTC 3 Crozier et al., 1991,
COIl COIIR |5 GAT CAATATCATTGATGACC 3 Hall and Smith,

1991
E2 5" GGC AGAATAAGTGCATTG 3 Garnery et al., 1993
H2 5" CAATATCATTGATGACC 3
ILE 5" TGATAA AAG AAATATTTT GA 3’ | Arias and Sheppard,

L1 5" GAATCT AATTAATAAAAAA 3 1996




*  Tumun (T) (err. Thymine (T))
*  Anenud (A) (err. Adenine (A))
* T'yanun g (enr. Guanine Q)

*  Ilurosun (C) (enr. Cytosine (C))

Kopumihena je crammapaaa PCR mporeaypa 3a CEKBEHIIMOHUPAHkE peruja
mT/IHK nanuanoMm peakmujoM mnonumepasa. JlaH4aHOM peakUUjoM TOJIHMEpase
yMHOXeH je kKoHTpoiHu perrnoH MTIAHK nyxune oko 1100 BP (maposa 6a3a) (eng.
"paia basi" (base pair) (BP)). Peaknuja ammiudukaimje je Tekiaa y TpH Kopaka Ha
pa3IUUUTUM TeMIlepaTypaMa Jia Ou ce MpBO, MPU BUCOKO] TEMIEpaTypu AEHATYpPHCAO
neonandanu Monekyn JIHK, morom cHukaBameMm Temmeparype y IpPYroM KOpaky,
JIOBEJIO JI0 TOTa J1a MOYETHHU OJIMTOHYKJICOTHIN HAJETHY Y3 KOMIUIEMEHTapHa MecTa Ha
jenHnonandanoM moJiekyny y3opauke JIHK u y Tpehem kopaky y3 mpucycTBO €H3MMa
nojmMepase cuHTetumie ce komiuiemeHtapau JaHar JIHK w3smehy mnoderHmx
OJINTOHYKJIEOTHUA.
®a3e PCR peakuuje:

CexBennmonupame ¢parmenrta Tpancnoptie RNK - neymun rena, napuujainae
cekBeHIle, {rNL-COX2 MHTpareHCKOr MPOCTOpa, KOMIUIETHE CEKBEHLE; U noajeauHuna ||
IIUTOXPOMCKE  OKcuaa3ze (COX2) TeHa, TmapuujajHa Komupajyha  cekBeHIa,
mutoxouapujaaHa (COl — COIl) (enr. tRNK-Leu (trnL) gene, partial sequence; trnL-
cox2 intergenic spacer, complete sequence; and cytochrome oxidase subunit 1l (cox2)
gene, partial cds; mitochondrial (COI — COIl)) mTt/IHK je oapeheno ca 35 nukiyca.
3a nmojauaBame (Ppparmenta COl — COIl unTeprencke peruje mtIHK kopumihenn cy
PCR u map cnieruduunux npajmepa E2 u N2 (Garnery et.al., 1993):

E2:5° GGC AGA ATAAGT GCATTG 3,

H2: 5" CAATAT CAT TGATGA CC 3.

CekBeHIIMOHNUpake HUKOTUHAMUJL aJICHUH IUHYKJICOTH JEeXUIPOreHa3He MOjeIMHULE
2 (ND2) ren, maprujanae koaupajyhe cekserniie NADH (ND2) (enr. Subunit 2 of
mitochondrial NADH dehydrogenase (ND2)) mt/IHK je ompeheno ca 35 mukinyca

3a nojauaBame (pparmenta ND2 unreprencke peruje MTJHK kopumhenn cy PCR u

nap creun(UIHUX rpajMepa:



ILE5S” TGA TAA AAG AAATATTTT GA 3,

L1 5 GAATCT AAT TAA TAAAAAA 3,

CexBeHIIMOHUpPAkEe TeHa I[HMTOXPOM penykrade b5 reH, maprujanHa koampajyha
cekBenIla, muroxonapujainna (Cyt b) (ear. Cytochrome- b 5 reductase (Cyt b)) mtITHK
je onpeheno ca 35 mukiyca.

Cytb F 5 TAT GTACTACCATGA GGACAAATATC 3,

Cytb R 5 ATTACACCTCCT AATTTATTAGGA AT 3,

3a nojauaBame (parmenta Cyt b unTeprencke peruje mT/JHK xopumihenu cy PCR u

nap cnenuduunux npajmepa (Nielsen et al., 1994).

CekBennuonupame 16 S pubdosomcke PHK (16S) (enr. 16S rubosomal RNK (16S))

mT/IHK je onpeheno ca 35 nuxiyca

16S npenwu (enr. Forward) 5° CAA CAT CGA GGT CGC AAACATC 37,
16S nazanx (¢p. Revers) 5 GTACCTTTT GTA TCAGGGTTG GGAA 3.

Jlanyanom peakmujom noauMmepase ypahena je perumkanuj JIHK Ha ncroBeran
HAa4YMH KOju ce onBuja y cBakoj hemuju. [Totom je mT/IHK cexBenmmonupana nu3z PCR
npoaykata. CeKBEHIIMOHUPAE je METOAA KOjOM ce€ YTBphyje perocien HyKJIeoTuaa Ha
¢parmenty AHK oxpehene nyxxune momohy ayromarckor cekBenatopa ,,ABI 310 ¥V
TOKY CEKBEHIIMOHMpPama KopuiiheHa je MeniaBuHa ,,Big Dyc*.

Hakon 3aBpmietka PCR peaknuje, n3BpiieHa je mpoBepa KBaJIUTETa W AYKUHE
PCR npoaykara Ha 1 % arapo3nom remy. [locne enekrpodopese renoBu cy 60jeHU
eTuauyM OpomuaoM u (otorpaducanu mox yarpasbyomdactum 3pauereM UV (eHr.
Ultraviolet (UV)) ocseribemem. Cekennnonupame JTHK, mocraBbame enekrodopese
U ouuTaBame penociena nobOujeHux ¢parmeHara y 1 % araposa reny ypaheno je

MOTITYHO ayTOMaTHU30BaHO.



5.4.1. IlporpamMcka aHaign3a KoHTporucanux pernona mtJHK

V ucrpaxuBawy MTIHK cakyrsbeHo je n u kopuitheH Benuku Opoj mojaTaka.
CBu 100MjeHH oAl UCTPAXKUBAKA CauyBaHU Cy, oOpal)eHH U aHATU3UpPaHu y3 TOMOh
ouonndopmaruke. OnHa oOjenumyje OHUONIOTH]y, MaTeMaTUKy M HHPOPMATHKY H
aHajM3upa OMOJIONIKE MOoJaTKe Koje oOpalyje y3 moMoh KOMITH]yTEPCKUX MPOTPaMCKHUX
naketa. [loganu nooujern PCR-oM 3a cBaku mocMaTpaHu T'eH Cy JAenoHOBaHM y baniu
rena (enr. GenBank) y ckiony HaIMOHAIHOT IIEHTPa 3a OMOTEXHOJIONIKE HH(POPMaILIHje
(enr. The National Center for Biotechnology Information (NCBI)).

3a OTKpUBamE KBAJIUTATHBHUX W KBAaHTHTATHBHHUX pasiuka wu3Mehy
nocMmarpanux juHWja W apyrux xamorunoBa MTIHK A. mellifera, xopumhenn cy
nogauu u3 GenBank, a 3a wmHuXOBY 00pagy mporpamu HHTETPUCAHH y MPOrpamy 3a
MOJIEKYJIapHY TeHETHUKY aHAJIM3y €BOYIIH]je TTopaBmamkeM cekBeHna JJHK u nmporenna
MEGA 5 softvera (Kumar et al.,, 2001; Tamura et al., 2011) (eur. Molecular
Evolutionary Genetic Analysis (MEGA)). OBu mnporpamu cy omoryhwiu na ce
ananm3upajy cexsenue MT/HK, ynopene renn nzmely xamorunosa Bpcre A. mellifera,
na ce yrBpAe omHocH u3Mel)y BuxX KopuimhemeM MOJeKyJapHe CHCTEMaTHKe 3a
KOHCTPYKLHU]Y (pusorenerckux crabdana.

Jlobujenn HykiaeoTuaHu Hu3oBuM reHa 3a ND2, 16S, cytb u COIl - COIl

dbparmenta MT/IHK cy nasbe ananusupanu Ha cineaehu HaunH:

e 3a yrBphuBame rpemaka U MoJUMOpPGHUX MeCTa Ha S5 Kpajy KOHTPOJIHOT

peruona mT/IHK ynoTpebsbeH je mporpam ,,Chromas3®.

e 3a aHanu3y BpeIHOCTH 0a3a M MPOLEHTYATHE 3aCTYNJbEHOCTU T'yaHWH LUTO3HMH
(GC) napoBa y nmuHHjama 1o0ujeHnx cekBeHim kopuurhen je nporpam Clustal y

okBupy MEGADS.

e 3a ynopehuBame N0OMjEHHX CEKBEHIIM Ca CEKBEHI[amMa Koje IMocToje y 0a3u
nojaraka ,,GenBank”kopurnihen je nporpama ,,MEGAS* oapelena je nyxuna u
CTPYKTYpa HYKJICOTUAHUX CEKBEHIIM, Ka0 M CTAaTUCTUYKa 00paja 1mojaraka.

Jla Ou ce oapenusio KOM XarjIoTUIy MpUIajajy mocMaTpaHe JIMHHje, Y3eTH Cy
onpehenn xartoTunoBu u3 ,,GenBank”3a cBaku mocmarpaHu TeH W yrnopehuBanu ca
noOWjeHuM TojanuMa, yTBpheHe cy pa3nuke u3Mel)ly BHX Ha TOjeIWHAYHUM

no3unrjama 0asza M Te pazJIiMKe TabelapHo MpUKa3aHe y pajay.



3a yTrBphUBame €BOJNYIHMOHHX OJaHOca Mel)y Bpcrama, Tj. ¢uioreHuje u
PEKOHCTPYKIM]Y (QUIOTeHEeTCKHX cTabana KopuiiheHa je MeTona MpHAPYKUBamba
cycemaa (NJ) (ene. Neighbour joining tree (NJ)) koja cmama y MeToAe IHUCTaHIIM.
[Toy3ganoct NJ (crarucTuuka anHamm3a BepoBaTHOhE) je TIOCTUTHYTa METOJIOM
camoyuuTaBama (eHr. Bootstrap) y 1000 moHaBibama, y KOME je Oy)KHHA TrpaHa
MpoIOpIMOHAIHA Opojy TpoMeHa 0a3HuX mapFosa.

[Iporiera cTemeHa pa3IMYUTOCTH CEKBEHIM Tj. E€BOJYIHMOHA YIAJbEHOCT
(mucranna) (enr. Pairwise distances”) je ypahena mo meroau Tamura et al., (2011).
EBoiynmona ynajbeHOCT MpelcTaBiba MPOCEUYHY YAAJbEHOCT u3Mel)y J1Be HacyMHuIle
nzabpane JIHK cexBenme w3 monynamnuje. Takohe y3 momoh MEGAS ypahena je
npoceyHa eBoylnHoHa yaasbeHocT (eHr. Overal mean distance) 3a cBe ymopehuBaHe
¢parmente MtAHK. 3a yrBphuBame mnocrojama mnoauMopdu3Ma, Tj.OCTOjama
cybmnonynanuja yHyTap jenHe nomynamuje ypahen je F-craTuctuuku mapamerap (€HT.

Fisher's Exact Test of Selection).



6. PE3YJITATHU

6.1. Agaau3a OnoMeTrpujcKux kapakrepucrtuka nyejaa Ucroune Cpouje

Panu ynopehuBama paznuka m3melhy 12 mophomerpujckux ocoOuHa Koj CBake

npaheHe nuHUje ypaleHO je BUXOBO Mepeme M ynopehuBame. loOujeHu pesynratu

OMOMETPHjCKUX UCTPaKMBarba MPHKa3aHu cy y Tabenama y mpuiory ( 1 m— 7 m).

VY Tabenu 6 cy mpuKa3aHU pa3yJiTaTd UCIUTHBamka MOP(HOMETPHJCKUX OCOOMHA

KoJ ipaheHux auHMja.

Ta6ena 6: Ilpuka3 npoceyHMX BPEIHOCTH (X) CBUX WCIWTHBAHHMX JIMHHUja, 3a CBE

nocmatpane mopdomerpujcke ocobune (N = 50) u 1enokymHOr y3zopaka (N = 350) u

(SD), ocobuna (1- myxxuHa je3uka, 2 - Qy)KMHAa Kpwia, 3 - MHpPHHA Kpuia, 4 -

KYOUTATHU MHACKC, 5 - Op0oj KyKulla, 6 - MUpUHA TEPruTa, 7 - Ty)KWHA TEepruTa, 8 -

IIMPUHA BOCKKOBOI orjefaina, 9 - nyxuHa BOCKOBOT orjenanua, 10 - gyxunHa

Oasurtapayca, 11 - mupuna 6azurapsyca, 12 - Tap3aJlHu WHJIEKC)

= .
L§ JIunnja
3 bA bO I'P JTA 10 I1P CT x
1| 642015 | 649033 | 648025 | 64029 | 65102 | 648018 | 637019 | 6,450z
2| 935021 | 973024y | 933036 | 919040 | 955026 | 9.38016) | 930032 | 940033
3| 36202 | 34402 | 3502y | 312020 | 3,03025 | 345014 | 3180018 | 3.33(030)
4| 246020 | 2,682 | 2,54021) | 25300249y | 2,560015 | 2,50019) | 2,58011) | 2,550,.0
S| 21,2206 | 21,4060 | 21,12077) | 21,64(140) | 22,32156) | 21,04(016) | 20,62(179) | 21,34(155)
6| 40402 | 419025 | 42402) | 43703) | 429027 | 439022 | 454030 | 429025
71 21102 | 19019 | 218021 | 2,05012 | 1,98010) | 2,08008 | 218018 | 2,0701s)
8| 216018 | 215023 | 210020 | 2.02016) | 227022 | 221014 | 2270021 | 2,17 021
91 1,33 000 | 126014y | 1370013y | 152014y | 1,38014) | 158015 | 1280011 | 1,39034)
10| 217014y | 1,99020) | 1.990.16) | 226012 | 2,16014 | 1,89015 | 235020 | 2,120022)
11| 1,20011) | 1,24014) | 1,08007 | 1.3L00s) | 1,12006 | 110007 | 1,3400s | 1,20013
12 | 174017 | 161015 | 185015 | 1,73009) | 193010 | 1.72014 | 1,7600s | 1,760015)




Y mocnenwo] KOJMOHM y Tabenu 6 mpuKazaHe Cy MPOCEYHE BPEIHOCTH
MOCMAaTpaHUX OCOOMHA LIETOKYITHOT y30pKa.
I'padukon 2 momaxke HaM Jla BU3YEITHO YOUHMMO KakBE CE€ Pas3iIMKe MPOCCUHUX

BPEIHOCTH jJaBJba]y y Pa3IMUUTUM JIMHHjaMa 32 CBaKy UCITUTUBAHY OCOOUHY.

I'pajuxon 2: [Ipuka3 npoceyHNX BPEIHOCTH CBUX UCIUTHUBAHUX JIMHU]A, 34 CBE

nocmaTtpane MophoMeTpHjCcKe 0COOrHE

25 -

EFA
=EO
m[P

mJIA
=110
=1IP
BCT

Ha ocHoBy mogataka u3 Tabene 6 BUAUMO J1a:

® HajMawky NpoceuyHy AyxkuHy jesuka uma nuauja CT (6,37 mm), a Hajeehy
NpOCEeUYHyY AYXUHY je3uka uma auauja [10 (6,51 mm);

® HajMamky NpOCeUHy AYXHHY Kpwia uma auamja JIA (9,19 mm), a najsehy
pOCeuYHy AyKHHY Kpria uma auarja bO (9,73 mm);

® HajMawmy NpoceyHy ImUpuHy kpwia uma smHuja [10 (3,03 mm), a nHajeehy
pOCeuHy IMHPHHY Kpuia uma auauja bA (3,62 mm);

® HajMamy MPOCCYHY BPEAHOCT KyOMTAIHOT MHAEKca mMa nuHHja BA (2,46), a

Hajeehy uma nmunuja bO (2,68);



HajMamU MPOCCUHU Opoj KyKHia Ha 3aameM kpuiry uma auauja CT (20,62), a
HajBehu npoceunn O6poj kykuna uma nuauja [10 (22,32);

HajMamky MPOCEUYHY MIMPUHY Tepruta uMa jauauja BA (4,04 mm), a Hajsehy
npoceuHy mupuHy Tepruta uma auauja CT (4,54 mm);

HajMamy MPOCEYHY AYKMHY Tepruta mma auauja bO (1,94 mm), a najBehy

npoceuHy ayxuny tepruta uma aguauja CT (2,18 mm);

HajMamky MPOCEYHY IIMPUHY BOCKOBOT oryenainia uma auauja JIA (2,02 mm), a

Hajsehy nma muauja CT (2,27 mm);

HajMamy MPOCCUHY AYKHHY BOCKOBOT orneaaiia uma jguauja bO (1,26 mm), a
Hajsehy mpoceuny wuma munamja ITP (2,35 mm);

HajMamy MPOCEYHY IyXKHHY Oasurapzyca mma nunuja [1P (1,89), a najeehy
npoceuHy ayxuHy tap3yca uma aunuja CT (2,35);

HajMamy MpOoceuHy MMpUHY Oasurap3yca mma suauja ['P (1,08), a Hajsehy
npoceuny mupuny Tap3yca uma aunauja CT (1,34):

HajMamy MPOCEYHY BPEAHOCT Tap3aaHor uHaekca mma jiuauja BO (1,61), a

HajBehy npoceuny uma nunnja 10 (1,93).

Jla 61 ce oapeano yneo TeHEeTHYKHUX W MapareHeTHYKUX (PaKTopa y HAaCTaHKY

¢deHoTuncke BapujabmiHOCTH ypaljeHa je ananmusa Bapujance (ANOVA) 3a cBaky

nocMaTpaHy ocoOy U TO je mpuKa3zaHo y Tabenu 81 y mpuiory.

PesynTaTu ananmse BaprjaHce 3a MocMaTpaHe 0COOMHE MpUKa3aHu cy y Tao. 7.

TaGena 7: Pesynraru ananuse Bapujance (ANOVA)

OcobuHa Crenen cnobone (df) F P

HdyxuHa je3uka 6 2,40* 0,02
JyxuHa Kpuia 6 20,0** 0,00
Mupwuna kpuna 6 51,89** 0,00
KyOuranau uHnexc 6 6,30** 0,00
Bpoj kykuma 6 6,29** 0,00
Hyxunna tpeher Teprura 6 16,38** 0,00




Hlupuna tpeher teprura 6 19,04** 0,00
JyXruHa BOCKOBOT 6 43.42% 0,00
oryieana
[MuprHa BockoBOT

6 11,21** 0,00
oryieiana
HyxunHa 6azurap3yca 6 53,34** 0,00
Hlupuna Gasurapsyca 6 65,48** 0,00
Tap3ainu uHACKC 6 30,10** 0,00

*p<0,05, **p<0,01

Ha ocnoBy npuka3zanux F Bpennoctu y Tabenu 7 u tabenu 81 (MpHUIIOT) BUIU Ce
na BapujaHce u3Mmel)y M yHyTap rpymna HHCY XOMOTEHE, OJHOCHO DPa3JIMKe CpeanHa
TpETMaHa HHCY CIIy4ajHE W JIMHHjE€ HEMa]y HCTY MPOCEYHY BPEAHOCT HCIUTHBAHE
ocoOuHe.

Jla Ou ce yCTaHOBHJIO J1a JIU MOCTOjH Pa3iiMKa MpOCeyHe AY)KMHE je3hKa u3Mely
CBUX JIMHHU]a WM camo u3Mel)y HeKUX O] lbUX TECTHPAHE CY Pa3jIuKe cpeauHa y3 momoh

LSD recra, mro je npukazaHo y tabenu 8.

Tabesa 8: 3HauajHOCT pa3IvKa MPOCEYHUX BPEIHOCTH 32 TY)KHUHY j€3UKa KOJT

HUCIITMTUBAHUX J'II/IHI/Ija MCIOHOCHEC ITYCJIC

Jlunmja BbA BO Ip JIA o P CT
BA

BO 0,14

Ip 0,20 0,84

JA 0,79 0,08 0,12

1o 0,06 0,69 0,55 0,03*

1P 0,25 0,74 0,90 0,16 0,47

CT 0,26 0,01* 0,02* 0,40 0,00** 0,02*

* o3HauaBa 3HauYajHE pa3nuke, Ha HUBOY P< 0,05,

** o3HauaBa BPJIO 3HAYajHE pa3irke, Ha HUBOY P< 0,01




Pesynratu LSD Tecta (Tabena 8) mokasyjy:

BpJI0 3HauajHe paziuke usmely cinenehux muauja: 10 u CT. (0,00**);

3HauajHe paznuke m3mehy muamuja: bO u CT (0,01*), I'P u CT (0,02*) u JIA u
10 (0,03);

n3mehy ocranux nmuanja LSD Tect HUje moka3ao 3HauajHEe pa3iIuke.

Pesynratu LSD Tecta 3a ny)xnHy KpHujia HCIIUTUBAHUX JTUHHUjAa TPUKA3aHU CY Y

Tabenu 9.

Tabesa 9: 3HauajHOCT pa3yIMKa MPOCEYHUX BPEIHOCTH IYKHMHE KpUjla HCITUTHBAHUX

JMHW]a MEJIOHOCHE ITuesie

Jlunuja BA BO Ip JA 1o 1P CT
BA

BO 0,04*

I'P 0,75 0,02*

JA 0,00** | 0,00** 0,01*

o 0,00** 0,16 0,00** | 0,00**

1P 0,58 0,12 0,38 0,00** | 0,00**

CT 0,36 0,00** 0,56 0,05* 0,00** 0,15

* 03HauaBa 3HaYajHE pasnuke, Ha HUBOY P< 0,05, ** o3HauaBa BpJo 3Ha4ajHE pa3nuke, Ha HUBOY P< 0,01

Ha ocroBy LSD Tecra (Tabena 9) Mory ce KOHCTaTOBaTH:

BpJIO0 3HauajHe paznuke u3mely cnenehux nunuja: BA u JIA (0,00), BA u I10
(0,00), BO u JIA (0,00), BO u CT (0,00), I'P u ITO (0,00), JIA u ITO (0,00), JIA
u ITP (0,00), ITO u ITP (0,00), ITO u CT; (0,00);

3HauajHe pasznuke usmely muanja: BA u bO (0,04), BO u I'P (0,02), JIA u I'P
(0,01), JIA u CT (0,05);

n3mely ocranux nmuanja LSD Tect HUje moka3ao 3HavajHEe pa3iIuke.

Jla 61 ce yCcTaHOBWIIO J1a JIM TIOCTOJH Pa3jivKa MpOCeYHE IMUPHHE Kpuiia u3mehy

CBUX JIMHHU]a WJIK caMO u3Mel)y HeKUX 0/l lbUX TECTUPAHE CYy Pa3NuKe CpeArHA y3 MOoMoh

LSD rtecra mTo je mpukazano y tadenu 10.




Ta6ena 10: 3HayajHOCT pa3yIvKa IPOCEYHUX BPEIHOCTH IIMPUHY KPUJIa HCITUTUBAHUX

JMHW]a MEJIOHOCHE ITuesie

Jluauja | BA BO I'p JA 1o 1P CT
bA
bO 0,00**
I'P 0,01* 0,11
JA 0,00** | 0,00** | 0,00**
I1O 0,00** | 0,00** | 0,00** 0,05?
TP 0,00** 0,70 0,23 0,00** | 0,00**
CT 0,00** | 0,00** | 0,00** 0,14 0,00** | 0,00**

* o3HauaBa 3HauYajHE pa3nHke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHEe pasnuke, Ha HUBOY P< 0,01

Pesynratu LSD Tecrta (Tabena 10) 3a mupuny Kpiia KOA NOCMaTpaHUX JHHU]A
ynyhyjy aa mocroje:

e Bpiio 3HauajHe pasnuke usmely creaehux muamja: BA u BO (0,00), BA u JIA
(0,00), BA u ITO (0,00), BA u ITP (0,00), BA u CT (0,00), 5O u JIA (0,00), BO n
10 (0,00), BO u CT (0,00), I'P u JIA (0,00), I'P u I10 (0,00), I'P u CT (0,00),
JIA u IIP (0,00), ITO u ITP (0,00), ITO u CT (0,00), ITP u CT (0,00);

e 3HauajHe pasnuke usmely muauja: BA u I'P (0,01);

e u3mehy ocranux nunuja LSD TecT HUje moka3ao 3HauajHE pa3iuKe.

Bpennoctu LSD TecT 3a kyOuTaiHM HHACKC Aate ¢y y Tabenu 11.

Tabesa 11: 3Ha4ajHOCT pa3ivKa MPOCEYHUX BPETHOCTH KyOWUTaTHU WHIEKC

HCIIMTUBAHUX J'II/IHI/Ija MCIOOHOCHEC ITYCJIC

Jlunpja bA bO I'P JA 1O ITP CT
BA

BO 0,00**

I'P 0,04* 0,00**

JA 0,07 0,00** 0,80

1O 0,01* 0,00** 0,64 0,47

1P 0,28 0,00** 0,32 0,46 0,14

CT 0,00 0,01* 0,39 0,27 0,70 0,06

* 03HauaBa 3HauYajHE pa3nuke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHEe pasnuke, Ha HUBOY P< 0,01




Ha ocroBy LSD Tecra (Tabena 11) Mory ce KOHCTaHTOBATH:

BpJIO 3Ha4ajHe pasnuke u3melhy cnenehux muuuja: BA u BO (0,00), O u I'P
(0,00), BO u JIA (0,00), BO u I10O (0,00), BO u ITP (0,00);

3HayajHe paznuke u3mely nmunuja: BA u I10 (0,01), BA u I'P (0,04) BO u CT
(0,01);

n3mely ocranux nmuanja LSD Tect HUje moka3ao 3HayajHEe pa3iIuke.

Jla 61 ce yCTaHOBWIIO MOCTOjame pa3jMKa MPOCEUYHUX BPEAHOCTH Opoja KyKHIa

Ha 3aJ[IleM KpUITy TeCTUpaHe Cy pa3iuke cpenuna (Tabena 12).

Tabena 12: 3Ha4ajHOCT pa3auKa MPOCEYHUX BPETHOCTH OpPOj KYKHUIA UCTTUTHBAHUX

JMHK]ja MEJIOHOCHE ITyee

Jluanja | BA BO I'P JIA I1O [P CT
BA

BO 0,55

P 0,74 0,36

JA 0,17 0,43 0,09

1o 0,00** | 0,00** | 0,00** |0,03*

[P 0,55 0,23 0,79 0,05? 0,00**

CT 0,05 0,01* 0,10 0,00** | 0,00** 0,17

* 03HauaBa 3HAYajHE pasnuke, Ha HUBOY P< 0,05, ** o3nauaBa BpJo 3Ha4ajHE pa3nuke, Ha HUBOY P< 0,01

LSD Ttecra (Tabena 12) je mokazao jma u3mely mocMarpaHux JIMHH]ja MOCTOj€:

BpJIO 3HadajHe paznuke m3mehy cienehux mmauja: BA u 10 (0,00), BO u 10
(0,00), I'P u ITO (0,00), JIA u CT (0,00), ITO u ITP (0,00), ITO u CT (0,00);

3HavajHe pasauke u3mely nmuauja: BO u CT (0,01), JIA u ITO (0,03);

n3mely ocranux nuanja LSD Tect HUje moka3ao 3HavyajHEe pa3iIuke.

Pamu yrBphuBama pasnuka mpocedHe nyxkuHe Tpeher tepruta m3mel)y cBHX

JWHW]a UK caMo u3Mel)y HeKHUX oJ1 BbHUX TeCTUpaHe Cy pa3yiuke cpeannHa y3 nomoh LSD

TecTa IITO je MpuKa3aHo y Tadbemn 13.




Tabeaa 13:

3Ha4yajHOCT pa3yIvKa MPOCEYHUX BPEIHOCTH AYXUHY Tpeher Teprura

HCITMTUBAHUX J'II/IHI/Ija MCIOHOCHE ITYCJIC

Jlunyja bA bO I'P JA 1O ITP CT
BA

BO 0,00**

I'P 0,02* 0,00**

JA 0,08 0,00** | 0,00**

o 0,00** 0,32 0,00** 0,02*

1P 0,29 0,00** | 0,00** 0,47 0,00**

CT 0,03* 0,00** 0,91 0,00** | 0,00** | 0,00**

* o3HauaBa 3HauYajHE pa3nHke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHEe pasnuke, Ha HUBOY P< 0,01

Ha ocroBy LSD Tecra (Tabena 13) Mory ce KOHCTaHTOBATH:

e BpJoO 3HadajHe pasnuke umelhy cnenehux muamja: BA u BO (0,00), BA u I10

(0,00), BA u CT (0,00), BO u I'P (0,00), BO u JIA (0,00), BO u ITP (0,00), O u

CT (0,00), TP u JIA (0,00), I'P u ITO (0,00), T'P u IIP (0,00), JIA u CT (0,00),
T1O u TIP (0,00), TIO u CT (0,00);

e 3HavajHe paznuke usmely nmunuja: BA u I'P (0,02), JIA u I10 (0,02);

u3Mel)y ocranux nmuHuja LSD Tect HUje mokazao 3HayajHE pas3iuKe.

Jla 6u ce yTBpAWIO TOCTOjamke pa3iHMKa IMpoceuHe mupuHe Tpeher tepruta

n3Mel)y CBUX JIMHUja WIH caMo u3Mel)y HeKMX O]l ’bHUX, TECTUPAHE Cy pa3juKe CpeIuHA.

Pesynratu TecTupama cy npukazanu y tadenu 14.

Tabena 14: 3Ha4ajHOCT pa3ivKa MPOCEYHUX BPEIHOCTH MIMPUHY Tpeher Teprura

HCIIMTUBAHUX J'II/IHI/Ija MCIOOHOCHEC ITYCJIC

Jlunuja BA BO I'P JA 1o 1P CT
BA

BO 0,00**

I'p 0,00** 0,37

JA 0,00** | 0,00** 0,01*

1O 0,00** 0,06 0,33 0,11

1P 0,00** | 0,00** | 0,00** 0,74 0,05

CT 0,00** | 0,00** | 0,00** | 0,00** | 0,00** | 0,00**

* o3HauaBa 3HauYajHE pa3nuke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHE pasnuke, Ha HUBOY P< 0,01




Ha ocroBy LSD Tecra (Tabena 14) mory ce KOHCTaHTOBATH:

BpJIO 3Ha4ajHe pasnuke u3melhy cnenehux nuuuja: BA u O (0,00), A u I'P
(0,00), BA u JIA (0,00), BA u I1O (0,00), BA u ITP (0,00), BA u CT (0,00), O u
JIA (0,00), BO u ITP (0,00), BO u CT (0,00), I'P u ITP (0,00), I'P u CT (0,00),
JIA u CT (0,00), ITO u CT (0,00), ITP u CT (0,00);

3HavajHe pasnuke u3melhy nmunuja: I'P u JIA (0,01);

u3Mel)y ocranux nmuHuja LSD Tect HUje mokazao 3HaYajHE pas3iuKe.

Jla Ou ce ycTaHOBMJIO Jla JM TIIOCTOjU pa3jiMKa IPOCEYHE IYKHHY BOCKOBOT

ornenania usmely cBUX JIMHUja UM caMo n3Mel)y HEKHX O] ’bUX TeCTHpPaHEe Cy pa3iiuKe

cpeauna y3 nomoh LSD tecta ( Tabena 15).

Tabesna 15: 3HauajHOCT pa3auKa MPOCEYHUX BPETHOCTH TY>KMHY BOCKOBOT OTJIe/Ialia

HCIIMTUBAHUX J'II/IHI/Ija MCIOOHOCHEC ITYCJIC

Jlunnja bA bO I'P JA 1O ITP CT
BA

BO 0,01*

I'P 0,13 0,00**

JA 0,00** | 0,00** | 0,00**

1O 0,03 0,00** 0,52 0,00**

1P 0,00** | 0,00** | 0,00** | 0,02* 0,00**

CT 0,09 0,27 0,00** | 0,00** | 0,00** | 0,00**

* o3HauaBa 3HauYajHE pa3nuke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHE pasnuke, Ha HUBOY P< 0,01

e 3HauajHe pasiuke uzmelhy murmja: BA u BO (0,01), JIA u 1P (0,02);

e u3mehy ocranux nunuja LSD TecT HUje moKa3ao 3HauajHE pa3iuKe.

Pesynratu LSD Tecta (Tabena 15) moka3syjy na mocroje:

BpJIO 3HavajHe paznuke udMmely cnenehux nmumja: BA u JIA (0,00), BA u IIP
(0,00), BO u I'P (0,00), BO u JIA (0,00), O u I1O (0,00), BO u ITP (0,00), I'P n
JIA (0,00), I'P u ITP (0,00), I'P u CT (0,00), JIA u I1O (0,00), JIA u CT (0,00),
1O u ITP (0,00), ITO u CT (0,00), ITP u CT (0,00);




PesynraTu ananu3e BapujaHce 3a HIMPUHY BOCKOBOTI OTJIEAANIIIa MPUKA3aHU Cy Y

Tabenu 28.

3a mpoceuHe MUPUHY BOCKOBOT orieaiiia uspauyHar je LSD rtecra( Tabena 16).

Tabena 16: 3HauajHOCT pa3iyKa MPOCEYHUX BPETHOCTH IIMPUHY BOCKOBOT OTJIEaIIa

HCITMTUBAHUX J'II/IHI/Ija MCIOHOCHE ITYCJIC

Jlunuja BA BO Ip JA I1o 1P CT
BA

BO 0,81

I'P 0,10 0,16

JA 0,00** | 0,00** 0,04

o 0,01* 0,00** | 0,00** | 0,00**

1P 0,21 0,14 0,00** | 0,00** 0,13

CT 0,00** | 0,00** | 0,00** | 0,00** 0,95 0,11

* 03HauaBa 3HAYajHE pasnuke, Ha HUBOY P< 0,05, ** o3HauaBa BpJo 3Ha4ajHE pa3nuke, Ha HUBOY P< 0,01

Ha ocHoBy LSD Tecra (Tabena 16) Mory ce KOHCTaHTOBATH:

BpJIO 3HauajHe pasnuke usMely cmepehux auamja: BA u JIA (0,00), BA u CT
(0,00), BO 1 JIA (0,00), BO u IO (0,00), O u CT (0,00), I'P 1 I1O (0,00), TP u

TTP (0,00), TP u CT (0,00), JIA u I1O (0,00), JTA u ITP (0,00), JIA u CT (0,00);

e 3HayajHe paznuke udmely muuuja: BA u I10 (0,01);

u3Mel)y ocranux nmuauja LSD Tect HUje mokazao 3HayajHE pas3iuKe.

VY rtabenu 17 mnpukazanu cy pesynratm LSD Tecra 3a ayxkuHy Oasurapiyca

HCIIMTUBAHUX JII/IHI/Ija MCOOHOCHEC IMYCIIC.




Tabena 17: 3HauajHOCT pa3iinKa IPOCEYHHUX BPEIHOCTH 3a AYKUHY Oa3uTap3yca

HCITMTUBAHUX J'II/IHI/Ija MCIOHOCHE ITYCJIC

Jlunauja BA BO Ip JA 1o 1P CT
BA
bO 0,00**
Ip 0,00** 0,95
JIA 0,01 0,00** | 0,00**
o 0,58 0,00** | 0,00** | 0,00**
1P 0,00** | 0,00** | 0,00*> | 0,00** | 0,00**
CT 0,00** | 0,00** | 0,00** | 0,00** | 0,00** | 0,00**

* o3HauaBa 3HauYajHE pa3nuke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHE pasnuke, Ha HUBOY P< 0,01

Ha ocHoBy LSD Tecra (Tabena 17) Mory ce KOHCTaHTOBATH:

BpJI0 3HauajHe pasnuke uamehy cmempehux muauja: BA u BO (0,00), BA u I'P
(0,00), BA u ITP (0,00), BA u CT (0,00), 5O u JIA (0,00), O u IT1O (0,00), BO
u I1P (0,00), BO u CT (0,00), I'P u JIA (0,00), I'P u ITO (0,00), I'P u ITP (0,00),
I'P u CT (0,00), JIA u I1O (0,00), JIA wu ITP (0,00), JIA u CT (0,00), I1TO u ITP
(0,00), ITO u CT (0,00), ITP u CT (0,00);

n3mely ocranux nuanja LSD Tect HUje moka3ao 3HavajHE pa3iIuke.

Jla 6u ce ycTaHOBHWJIO J1a JI TOCTOJU pasliuKa MPOCceYHe MUPUHY Oa3uTap3yca

u3Mel)y CBUX JIMHHUja WM caMo u3Mel)y HEeKHX o] ’bUX TECTUpaHE Cy pa3jMKe CpeauHa

y3 momoh LSD Ttecra. Pesyntatu LSD Tecra cy npukaszano y tTabenu 18.




Tabena 18: 3nHauajHOCT pa3nMKa MPOCEYHHX BPEAHOCTH 3a HIMPHHY OaszuTapiyca

HCITMTUBAHUX J'II/IHI/Ija MCIOHOCHE ITYCJIC

Jlunauja BA BO Ip JA I1o 1P CT
BA
bO 0,02*
Ip 0,00** | 0,00**
JIA 0,00** | 0,00** | 0,00**
o 0,00** | 0,00** 0,03* 0,00**
1P 0,00** | 0,00** 0,23 0,00** 0,34
CT 0,00** | 0,00** | 0,00** 0,06 0,00** | 0,00**

* o3HauaBa 3HauYajHE pa3nHke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHEe pasnuke, Ha HUBOY P< 0,01

Ha ocroBy LSD Tecra (Tabena 18) Mory ce KOHCTaHTOBATH:

e BpJO 3HauajHe pasiuke uamMely ciaenehux nmunauja: BA u I'P (0,00), BA u JIA
(0,00), BA u ITO (0,00), BA u ITP (0,00), BA u CT (0,00), O u I'P (0,00), BO n
JIA (0,00), BO u I1O (0,00), BO u ITP (0,00), O u CT (0,00), I'P u JIA (0,00),
I'P u CT (0,00), JIA u 1O (0,00), JTA wu ITP (0,00), [TO u CT (0,00), ITP u CT

(0,00);
e 3HayajHe paznuke usmelhy nmunuja: BA u BO (0,01), I'P u I10 (0,01);
e u3mehy ocranux nunuja LSD TecT HUje moka3ao 3HauajHE pa3iuKe.

Pesynratu LSD Tecta npoceyHHX BPeIHOCTH Tap3aJHOT WHAEKCA UCITUTHBAHUX

JIMHW]a MEJIOHOCHE ITUesie MPpUKa3aHu ¢y y tadenu 19.

Ta6ena 19: 3HauyajHOCT pa3/inKa IPOCEYHUX BPEIHOCTH Tap3alHOT MHAEKCA

HCITMTUBAHUX J'II/IHI/Ija MCIOHOCHE ITYCJIC

Jlunnja bA bO I'P JIA 1O ITP CT
BA

BO 0,00**

I'p 0,00** | 0,00**

JIA 0,75 0,00** | 0,00**

o 0,00** | 0,00** | 0,00** | 0,00**

TP 0,41 0,00** | 0,00** 0,61 0,00**

CT 0,60 0,00** | 0,00** 0,40 0,00** 0,17

* 03HauaBa 3HauYajHE pa3nuke, Ha HUBOY P< 0,05, ** o3nauaBa Bpio 3Ha4ajHEe pasnuke, Ha HUBOY P< 0,01




Ha ocroBy LSD Tecra (Tabena 19) mory ce KOHCTaHTOBATH:

BpJIO 3HauajHe paznuke u3Mmely cnexehux nunuja: BA u BO (0,00), BA u I'P
(0,00), BA u I1O (0,00), 5O u I'P (0,00), BO u JIA (0,00), BO u I1O (0,00), BO
u IIP (0,00), O u CT (0,00), I'P u JIA (0,00), I'P u I1O (0,00), I'P u ITP (0,00),
I'P u CT (0,00), JIA u ITO (0,00), ITO u ITP (0,00), ITO u CT (0,00), [IP u CT
(0,00);

u3Mel)y ocranux nuHuja LSD Tect HUje mokazao 3HayajHE pas3iuKe.



6.2. AHajau3a OMOJONIKMX OCOOMHA

6.2.1. AHa;IM3a 3aCTYIUbEeHOCTH MYesia HA paMOBHMa

VY TporoauiimeM orjieny, mocMaTpaHa je 3aCTyIJbEHOCT Muejia Ha paMOBHMA Y
TpH Tperyieaa y ceaam nunuja Megonocuux muena (Ipumor 9 m). Konnuwna muena Ha
cahy je KBaHTUTaTMBHA KapaKTEPUCTHKA, [1a CAMUM THM j€ TOJJIOKHA BapUpamy, Koje
M3a3MBa HaclleZIHa OCHOBAa M YCIIOBH cpeauHe. Iloganm noOGujeHH y TOKY oriena cy

CTaTUCTHUKU oOpal)eHu u mpukazaHu Ha rpadukony 3 u y Tadenu 20.

Ta6ena 20: OCHOBHU CTaTHCTHYKH IMapaMeTPH Cpeame BpeaHocTH: (X), cTaHaapaHe

nesujanuje (SD) 3acTymbeHOCTH MUejia Ha paMOBHMA Y HCITUTHBAHHM

JTUHHjamMa
s |8 Jlunuja (X)
L |C
(]

§ = In BO BA TP P 110 CT
2007 | 1 | 5 | 198065 | 3.06072 | 2.32055 | 3.00081) | 2.04047 | 1.86034 | 146063
2007 | 2 | 5 | 1.70072 | 2.6806s | 1.82041) | 3.320s8) | 3-16050) | 3.20060) | 2.740ss)
2007 | 3 5 1.94(0,34) 1.62(0_50) 2.02(0_40) 1.58(0_47) 1.68(0_43) 1.36(0_63) 2.10(0_35)
2008 | 1 | 5 | 1100 | 0.92013 | 1.30062 | 1.12069 | 1.18075 | 0.96040) | 1.08022
2008 | 2 5 1.64(1,26) 1-24(0.56) 1-54(0.69) 1-70(0.69) 1.00(0_42) 1.00(0_34) 1.28(0_39)
2009 | 1 | 5 | 0.68015 | 0.50015) | 0.62025 | 0.92036) | 0.78004s) | 1.36022) | 0.760.15)
2009 | 2 5 2.96(0,95) 1.74(0_70) 1.26(0_21) 3.96(1_06) 3-94(1.86) 4.92(0_99) 4.24(0_95)
2009 | 3 | 5 | 1.96045 | 1.50060) | 1.56(048 | 2.20038) | 2.40040) | 1.82028) | 2.18032)

[Ipocedyne BpeTHOCTH 3acCTyIJBEHOCTH ITHeNla HAa PAMOBHMA, y Pa3IHMYUTUM
nperiieiuMa, cy rnpukasane y tadenu 20.

VY npBoj roMHMA TTOCMaTpama y MPBOM Mperiieny HajBehy mpoceyHy KOIUIHHY
nuerna umana je nuauja bA = 3.06, a Hajmawy nunuja JIA = 1,46 (pama).

VY npyroj roAMHU MOcMaTpama y MpBOM Tperieny HajBehy mpoceyHy KOTHYUHY
nuerna umana je auauja [P = 1.30, a najmamy nunuja BA = 0,92 (pama).

VY tpehoj ronuHN ocMaTpama y NpBOM Iperieny Hajehy mpoceyHy KOTHYUHY

myena umana je nuauja CT = 1,36, a Hajmamwy smmanja BA = 0.50 (pama).



VY 1pBoj TOAMHYU MOCMaTpama y Ipyrom mnperieny Hajpehy mpoceuHy KOJTHYUHY
myerna umana je muauja I'P = 3.32, a najmamy muauja BO = 1.70 (pama).

VY Apyroj romuHU TOCMaTpama y APYroM Iperjieny HajMamy KOJUYMHY ITdelia
umase cy amuauje [10, CT = 1.00, a Hajeehy je umana smanja I'P = 1.70 (pama).

VY tpehoj ronuHm mocMartpama y Ipyrom mperiieay Hajeehy Npoceuny KOJUIuHY
myena umana je nuauja CT =4.92, a najmamwy nmunuja I1P = 1.26 (pama).

VY npBoj ronuHU ocMaTpama y TpeheM nperieny Hajehy npocedHy KOJTHUUHY
myena umana je nuauja JIA = 2.10, a Hajmamy nuauja CT = 1.36 (pama).

VY npyroj roguHu ocMaTpama y Tpehem nperneny Hajpehy nmpoceuny KOIUUUHY
myerna umana je muauja CT = 2.06, a Hajmamy muarja JIA = 1.40 (pama).

VY 1pehoj ronuHn mocMaTpama y IpBOM Iperiey HajBehy mpoceyHy KOTUIHMHY
myernia umana je nuauja [10 = 2.40, a Hajmamy manja BA = 1.50 (pama).

U3 tabene 20 jacHo ce BHIM 1a KOJMYHMHA TM4YEIa Yy Pa3IHYUTHM TEPHOANMA
nocMaTpama, paszIHuUTHM TOAWHAMa W JIMHHWjaMa Bapupa. Ha ocHOBY mopjartaka, y
tabenn 20, 3a mpoceyHe BPEAHOCTH KOJWYMHE M4eNa Yy JIUHHjaMa, Y DPa3Iu4YuTUM
nperneauMa  ypahen je rpadpukon 3, Ha KoMe ce BuaM JAa usMmel)y nwMHHja,
i ¥ YHYTap came JIMHUje Y TOKY FOJUuHe JJ0Ja3H 10 Bapupama KOJINIMHE MYea.
I'pajuxon 3: [Ipoceune BpeqHOCTH KOMMuMHE muena y auaujama: bO, BA, T1P, I'P,

IO, CT, JIA y 2007, 2008, 2009 roauau y pBOM, IpyroM u Tpehem

nperieny
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Ha ocHoBy rpadukona 3 3amaxa ce J1a KOJIM4rHa IT4elia Bapupa y pa3iInduTHM
nepruoIMMa mocMaTpama.

Jla Ou ce yTBpAMIIO IITA j€ YTUIAIO HA KOJMYUHY IT4Yelia Y MperjieuMa y TOKY
UCTpaXXUBamka, Ha OCHOBY TmojaTaka wu3 Tabene 9 m (mpuior), ypaheHa je
MyJITHBapHjaHTHa aHanu3a BapujaHce (Tabema 21).

Tabena 21: 36upuu pesynraru mehynmunanjcke ananuse Bapujance (ANOVA)

3aCTYIIJbEHOCTHU IMUC]Ia HA paMOBUMa

W3Bopu Bapujanuje Cyme Crenen | Cpenune
KBajJpaTta | ciobojae | KBagpara
SS Df MS F P
Jlunuja 6 12,33 2,06 5,30** 0,00
lomuna 2 40,67 20,33 52,46** 0,00
[Ipernen 2 58,64 29,32 75,64** 0,00
JIvunuja X rognHa 12 28,66 2,39 6,16** 0,00
JIvunuja X mperien 12 23,07 1,92 4,96** 0,00
[omuna X mperien 4 70,32 17,58 45,35** 0,00
JluHuja X ToAMHA X TIperien 24 27,54 1,15 2,96** 0,00
I'pemika 252 97,68 0,39

*p< 0,05, **p< 0,01

Y 0BOM oriieny MCIUTHBAHO je I€jCTBO TpU (akTopa, O]l KOjUX JBa UMAjy TpU
HUBOA (TIperyie]] ¥ TOAWHA) M JIMHUja KOja MMa celJjaM HUBOA M HUXOBO 3aj€IHHYKO
JIeJCTBO Ha MPOCEYHY KOJMUYMHY MUYeia y MYeldumeM ApymTBy. J[oOujeHe BpenHOCTH
aHaJM3€ BapHjaHCE 3a KOJWYMHY TMUena cy npukazaHe y Ttabenu 21. JloOujenu
pe3ynTaTH TOKa3aJd Cy Jia MOCTOje€ CTAaTUCTUYKHM 3HA4YajHE pas3lInKe HCIHMTHBAHUX
pasnmuuuTux TuHuja. Kaga ce ananusupa cucteM MpUMEHEHUX Bapujadiu, BUIH ce J1a je
BpenHoct F Ttecta craructuuku 3HauyajHa ( p < 0,01). Hcrto Tako, koma CBUX
aHAJTM3UPaHUX Bapujabiiu MMOjeIMHAYHO je JOOHMjeHa CTaTHCTUYKH 3Ha4YajHa pasiuka (P
< 0,01, 1j. HA ocHOBY pe3ynTata F - Tecta (ANOVA) ycTaHOBJBEHO j€ J1a TIOCTOJU BPJIO
3Hauajan yruuaj muauje (F = 5,30, p <0,01) roxuna (F = 52.46, p <0,01), npernex (F =
75.64, p <0,01) unrepakuuja muuuja u ronune (F = 6,16, p <0,01) uHTepakiuje 1MHUja

u npernena (F = 4,96, p <0,01), unrepakiuja ronune u nperiena (F = 45.35, p <0,01) u



UHTEpaKiyje auHuja, rogune u nperiena (F = 2,96, p <0,01) Ha konuuuHy muena y

JIPYLITBY.

Pesynrat LSD Ttecra (10 m mpwior) 3a 3aCTYIJBEHOCT IU€jia Ha paMOBHMA

MOKa3yjy Ja MmocToje :

Bpiio 3nauajue pasiuke (P < 0,01) 3acTyrmibeHOCTH MYeia HA PAMOBHMA Y IPBOM
nperyiely y npBoj TOAMHU NocMarpama uzMel)y auauja: bO u BA (0,01), BO u
I'P (0,01), BA u I10 (0,01), BA u CT (0,00), BA u JIA (0,00);

3navajue paznuke (P < 0,05) 3acTynsbeHOCTH MYeEiNa Ha PaMOBHMA y IMPBOM
npersiesly y IpBoj TOANHHU TocMarpama nu3mely muauja: [1P u JIA (0,03);

Bpno 3nauajue pasmuke (p < 0,01) 3acTynspeHOCTM Tuena Ha paMOBUMA y
JIPYroM Tperjeay y TpBOj TOAWHHM mocMarpama m3Mmel)y nunuja: bO m BA
(0,01), BO u I'P (0,00), BO u 1O (0,00), BO u CT (0,00), O u JIA (0,00), ITP u
I'P (0,00), ITP u I1O (0,00), ITP u CT (0,00);

3nauajHe paznmuke (P < 0,05) 3acTymbeHOCTH mMuena Ha paMOBHMA Y JIPYTOM
nperyiefly y npBoj roauHu nocmarpama umely munauja: BA u I'P (0,03), 1P u
JIA (0,02);

3navajue paznuke (P < 0,05) 3acTynsbeHOCTH MYeEla Ha PaMOBHMAa y IMPBOM
nperseny y Tpehoj roguau nocmatpama udmehy nuauja BA u CT (0.03);

Bpno 3nauajue paszmuke (p < 0,01) 3actymibeHocTH myena Ha pamMoOBUMA Y
IpyroMm mperieny y Tpehoj rommHm mocMarpama usmely muHHja BO m BA
(0.00), BO u ITP (0.00), 5O u JIA (0.00), BO u I'P (0.01), BO u ITO (0.01), BO u
CT (0.00), BA u I'P (0.00), BA u I1IO (0.00), BA u CT (0.00), BA u JIA (0.00),
ITP u I'P (0.00), ITP u I1O (0.00), ITP u CT (0.00), ITP u JIA (0.00), I'P u CT
(0.02), IO u CT (0.01);

3navajue paziuke (P < 0,05) 3actymsbeHOCTH Muena Ha pamoBuMa y Tpehem
nperseny y Tpehoj rogunu nocMmarpama uamel)y mmanja: bA u I10 (0,02), TIP u
10 (0,03).

[Tomanm npukazanu y Tabenu 17 mm roBope Aa MOCTOje BPJIO 3HAYajHE PA3JIUKE Y

MIPOCEYHO] BPEAHOCTH TOBPIIMHE Mmueia Ha pamoBuMa u3mehy 2007 u 2009 rogune u

u3mehy 2008 u 2009 roause.



6.2.2. AmHaju3a noBpIIMHe JerJja Ha cahy

HcnutuBame KapakTepUCTHKA CceldaM JIMHHMja TMuYela y TOKY TpH TOIMHE
00yXBaTHJIO j€ U TIOCMaTparme MOBpIIKHE JieTaa Ha cally y cBakoM mperjeny (IeBeT) y
toky Tpu romauHe ([Ipumor 9 m). OCHOBHM CTaTUCTHUYKH MapaMeTpy 3a MPOICHY
MOBPIIMHE JIETJIA MEPEHUX Y PA3NIMYUTHM BPEMEHCKUM MEepUOAMMA MPUKA3aHU CY Y
Tabenu 22.

TabGena 22: OCHOBHM CTAaTHCTUYKH MapaMeTpU: CPEIHE€ BPEIHOCTH, CTaHIapaHe

nesujanuje (SD) moBpiuHe serna Ha cahy y MCIUTUBAaHUM JIMHUjaMa.

s § n JIunuja (X)

E:t % 5O BA 1P rP 1o CT JIA
2007 |1 |5 | 204045 | 2.96085 | 2,040z | 3,000 | 236018 | 262052 | 186050
2007 |2 |5 | 2,740a | 422050 | 296068 | 3,9605 | 3:60053 | 3:98w0n | 3,080
2007 |3 |5 |1,10020 |1,180011) | 1,58060) | 1,08(036) | 1,2200.11) | 1,24(051) | 1,26(0,18)
2008 |1 |5 |1,88p11) |1,06021) |1,5600.44) | 1,46(030) | 1,16(021) | 1,24055) | 1,32(0,25)
2008 |2 |5 |2,88us6 |258073 |3,00061 |3,86087 | 2,209 |3,04112) | 2,64082
2008 |3 |5 |2,24029) | 192029 |2,160027) | 1,960073) |2,200.43 |1,62036 | 2,460052
2009 |1 |5 |1,74070 |1,6004s) | 1,54030 | 1,80054 | 1,48096 |2,68029 |1,04032
2009 |2 |5 |4,86(1.0 |436082 |430046 | 476058 | 414083 |540076 |5,200.45)
2009 |3 |5 |1,80054 |1,3003s) | 1,200,309 | 1,60021) | 1,66062) |2,120s54) | 1,60(0,39)

W3 Tabene 22 Buam ce Aa MOIyNAllMOHM MapaMeTpU 3a MOBPIIMHY JIErya y
pa3IMYUTUM TepUOIUMa MOCMAaTpama, Pa3IMYUTUM TOJMHAMa U JIMHUjaMa Bapupajy.
Kopumhewem mopataka u3 tabene 22 3a MpoCeYHE BPEIHOCTH TMOBPIIWHE JIeTa Y
JUHWjaMa, Y pa3IuduTUM Tperjiequma ypahen je rpadukon 4, Ha KOMe C€ BHIU Ja
u3Mel)y nMHMja, anu M yHyTap caMe JIMHUja Yy TOKY TOJUHE J0Ja3d 10 BapHpamba

IMMOBPLHIMHE JICTJIA.



I'padukon 4: Ilpoceune BpeqHoCTH MOBpIIHHE jerna y auaujama: bO, BA, TP, T'P,

10, CT, JIA y 2007, 2008, 2009 roquau y ipBOM, Ipyrom u Tpehem mperieny
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VY npBoj TOAMHU MOCMaTpama y MPBOM Iperiieny Hajehy npoceyHy MoBpIINHY
nerna umana je iuarja ['P = 3.00, a Hajmawy nuamja JIA = 1.86 (pama).

VY npyroj roauHu mocMaTtpama y IpBOM Mperjieay Hajehy mpocedny moBpIInHY
nerna umana je manja [10 = 4,86, a Hajmamy nunuja bO =1.18. (pama).

VY tpehoj roauHu mocMaTpama y IpBoM Mperiieny Hajpehy nmpoceuny MmoBpIInHY
nerna umana je nuauja [1P = 4.22, a najmawy nunuja [10 =1.06 (pama).

VY npBoj ToAMHU NIOCMaTpama y IpYyroM nperieay Hajpehy nmpocedny nmoBpIInHy
Jernia uMana je uauja, bA = 4.22, a vajmawy nmuanja bO = 2.74 (pama).

Y Jnpyroj ToauHU TIOCMaTpama y JPYyroM Tperieny HajBehy mpocedHy
MOBPIIHMHY JieTaa umana je muanja ['P = 3.86, a Hajmamwy smmaMja [10 = 2.20 (pama).

Y 1pehoj roawmHM TIOCMaTpama y JIpyroM TIperiiey HajBehy mpocedHy
noBpIuHy jerya umana je muauja CT = 5.40, a Hajmawy nunuja [10 = 4.14 (pama).

VY npBoj roauHu nocMaTpama y Tpehem nperieny Hajsehy mpoceuHy MOBPIIUHY
nerna umana je nuauja [1P = 1.58, a Hajmamwy nunuja I'P = 1.08 (pama).

Y napyroj roauHuM TocMmarpama y Tpehem mperieny HajBehy mpocedHy
MOBPIIHMHY JieTa umaia je muanja JIA = 2.46, a Hajmamwy smauja CT = 1.62 (pama).
VY tpehoj ronunu nmocmatpama y Tpehem nperiieny Hajsehy npocedyHy MOBPIIMHY JIeTiia
nMmana je uanja CT = 2.12, a vajmamwy nunuja JIA = 1.04. (pama).

Ha ocHoBy pesynrara oryena tpebaao ce yCTAaHOBUTH, J1a JIU MOCTOjW 3HA4YajHA
pasznuka u3Mely mpocedHuX moBpiIuHA Jieria u3Mely JuWHMja U ITa je M3a3Bajio T

paznuke. XOMOTEHOCT BapHjaHCe IMpeMa W3BOpMMa BapHjaluja wucnurana je F



TecToBUMa, Tj. MehynuHMjckoM aHanmu3oMm Bapujance (ANOVA) umju cy pesyiratu

npuKa3aHu y tadenu 23.

Ta6ena 23: 36upHu pesynraru mehynuaujcke ananuse Bapujance (ANOVA) 3a

MIOBPILUMHY JIETJIa Ha caTy

W3Bopu Bapujaruje Cyme Crenen | Cpenune
KBajpara | cioboje | KBaapara
SS df MS F P

Jlunuja 6 8,13 1,36 3,02** 0.00
T'oguna 2 16,42 8,21 18,27*%* 0.01
[Ipernen 2 272,46 136,23 | 303,17** | 0.00
Jluauja X roguHa 12 17,68 1,47 3,28** 0.00
Jlunuja X mpernen 12 9,71 0,81 1,80* 0.00
['oguHa X mperiien 4 76,25 19,06 42 42** 0.05
Jlusmja X rouKa x 24 1138 | 047 1,06 | 0.00
nperien
I'pemka 252 113,24 0,45

Ha ocHoBy tectoBa (F ogHoca ymopehenux ca tabnuunum Bpeanoctuma F 3a
oarosapajyhu 0poj crerena ¢a000/€) yCTaHOBJHEHO j€ J1a TIOCTOjH:

e BpJo 3HauajaH yrunaj: muauje (F = 3,02, p <0,01), ronune, (F = 18,27, p <0,01),
npernena (F = 303,17, p <0,01) unrepakiuje nuuuja u rogune (F = 3,28, p
<0,01), untepaxiuja roguna X npersien (F = 42,42, p <0,01);

e 3HavajaH ytunaj auamja X nperiex (1,80, p <0,05);

e WHTEpaKllMja HWHTEpaKIHja JHWHHUja X TOAWHA X TIperyie]] HUCY IMoKa3aje
CUTHU(UKAHTHE Pa3IUKe.

Tectupane cy pasziuke cpenuHa, y mperieanma, y3 nomoh LSD  Tecra, kao u
HUBO 3HavyajHocTu 5 % u 1 %, mro je npukazano y tabenu 11 m (mpuor), aa Ou ce
YCTQHOBMJIO JIa JIM TIOCTOJU pa3jivKa MPOCEYHUX BPETHOCTH MOBPIIMHY JIerja u3Mely
CBUX JIMHHUja WM caMoO U3Mel)y HeKUX O] BUX, Y IMperyieliMa Y UCTOj TOAWHU, Kao U Y

Pa3IMIUTUM I'OAHAMaA.

Ha ocroBy LSD Tecra (Tabena 11 m ) MOory ce KOHCTaHTOBATH:



e Bpio 3nauajue paznuke (p < 0,01) moBpiunHe Jierjia Ha paMOBHMa y TIPBOM
nperJiesly y IpBoj TOAWHHU TocMarpama n3mely muauja: BA u JIA (0,01), I'P u
JIA (0,01);

e 3nauajue pasiuke (p < 0,05) moBpuIuHe Jieria Ha paMOBHMAa Yy TIPBOM IIPETIEY

y MPBOj TOAMHU TIocMatpama u3mely nmuauja: 5O u I'P (0,02), BO u BA (0.03),
BA u ITP (0,03), ITP u T'P (0,02);

e Bpio 3nayajue paznuke (p < 0,01) moBpmnHe Jieriaa Ha paMOBUMa y JPYIOM
npersiesly y mpBoj ToauHu nocMarpama usmely nunuja: bO u BA (0,00), O u
I'P (0,00), BO u CT (0,00), BA u ITP (0,00), BA u JIA (0,01);

e 3nayajue paznuke (p < 0,05) moBpiIKHE Jeriia Ha paMOBAMA y APYTOM IMPETJICay
y TpBOj roauHu nocmarpama umely auauja: bO u I10 (0,04), IIP u I'P (0,02),
ITP u CT (0,02), I'P u JIA (0,04), CT u JIA (0,03);

e Bpio 3nayajue paznuke (P < 0,01) noBpuirHe Jieria Ha paMOBUMa Y JPyroM
nperjieny y Apyroj roauHu nocmatpama usmely muauja: BA u I'P (0.00), I'P u
[10 (0.00), I'P u JIA (0.00);

e 3nayajue pasnuke (p < 0,05) moBpiIKHE Jeriia Ha paMOBAMA y APYTOM IPETJICay
y nIpyroj romuHu mnocMarpama usMely nmunuja: BO u I'P (0.02), IIP u I'P
(0.04), TP u CT (0,05), ITIO u CT (0,05)V

e Bpio 3nauajue pasnuke (p < 0,01) noBpiurte jieria Ha paMOBHMa y TIPBOM
nperieny y Tpehoj ronuan nocmarpama usmely aunuja: BA u CT (0.01), ITP u
CT (0.01), IO u CT (0.01), JIA u CT (0.00) ;

e 3nauajue pasiuke (p < 0,05) moBpuInHe Jieria Ha paMOBHMAa Yy TIPBOM IIPETJICY
y tpehoj roaunan nocmatpama usmelyy muauja: O u CT (0.03);

e Bpro 3nayajue paznuke (P < 0,01) noBpuirHe Jierina Ha paMOBUMa Y JPYroM
nperneny y Tpehoj rogunan nocmarpama udmel)y aunuja: A u CT (0,01), ITP u
CT (0,01), ITO u CT (0,00), ITO u JIA (0,01);

e 3Hauajua pa3iuka (p < 0,05) noBpmnHe Jieriaa Ha paMOBHMa Y IPYTOM TPETieTy

y Tpehoj roguau nmocmatpama uzmel)y aunuja [P u JIA (0,03);

e 3Hauajue paznuke (P < 0,05) moBpimHe seria Ha pamoBuMa y TpeheM mperieny
y Tpehoj roguau nocmarpama nmehy muauja: [1P u CT (0,03);

Wzmely ocranux nmunuja LSD TecT HMje moKa3ao 3HauajHE pa3iuKe.



VY Tabenu 16 1 (mpuior) BUaM ce 1a je HajBeha mpoceyHa MOBpIIMHA Jiera Oua
y 2009 roauHM U Aa MocToje BpIIo 3HaYajHE pasziuKe y NoBpIInHY jerna usmehy 2008 u
2009 romuue (17 m mpmior), Tj. usmeh)y cymHe u BnaxkHe rogwHe. Beha konmunHa
BJIQYKHOCTH M BUCOKE TEMITepaType yTHIlaia je Ha Behu pa3Boj jeria y OJJHOCY Ha JIpyre

TOJMHE.

6.2.3.AHa/IM3a NOBPIIMHE MeAa Y HCTUTUBAHUM JIMHHjamMa

Ha ocHoBy no0ujeHux moparaka, y orjiefly Ha ceJam JIMHUja muesa npaheHux y
TOKY TP TOJUHE y TPH Iperjiena, OCTBApEHEe Cy MPOCEYHE BPEAHOCTH MOBPIIMHE caTa
ca menoM (1 /10 mo caronomm) nare y Tabenu 9 o (mpuior).

Jla 6u ce OoJbe cariiefano Bapupame CpPEAmUX BPEIHOCTH IMOBPLIMHE Mena
U3payyHaTH Cy CTaTHCTHUYKH MapaMeTpU 3a KOJUYMHY MeJa 3a cBaky JuHHUjy y 2007,
2008. 1 2009. roa. BpenHocTu CTaTUCTUYKUX NapamMeTapa MpHka3aHe ¢y y Tabenu 24.

Ta6esa 24: OCHOBHU CTaTHCTUYKH [MapaMeTPU CPEAbe BPeIHOCTH (X), CTaHIap/IHe

nesujanuje (SD) moBpuinHe Mea y HCIIMTUBAHUM JIMHHjama

% GE n JIunuja (x)

E [% bO BA [P I'P 1o CT JIA
2007 | 1| 5] 2,5001,12) | 2,92028) | 2,58080) | 2,84¢1,25) | 3.46(1,63) | 2,98(1,15 | 2,92(1,04)
2007 | 2 | 5| 2,66(0,70) | 3,60143) | 2,62087) | 4,14115) | 448170 | 3,32,70) | 3,60(0,93)
2007 | 3 | 5| 512¢1,79) | 5,08(060) | 4,44a.27) | 4,38004) | 4,76(103) | 4,920059) | 4,64(0,92)
2008 | 1 | 5| 2,58(0,73) | 3,26(034) | 2,700,25 | 2,22¢001) | 2,48(136) | 2,12¢000) | 2,86(0,36)
2008 | 2 | 5| 3,22¢081) | 3,04097) | 1,920072 | 2,060031) | 2,06(087) | 1,66(0,78) | 1,42(054)
2008 | 3 | 5| 5,44(1,24) | 4,801,15) | 5,62¢095 | 514288 | 5,06(1,54) | 6,58¢1,81) | 5,1001,80)
2009 | 1 |5| 2,901,15 | 2,08065 | 2,28118 | 310087 | 2,78@17) | 2,76(1,03) | 2,22(0.72)
2009 | 2 | 5| 2,56(085) | 1,70053) | 1,48¢0,75 | 3,16¢083) | 2,120,827 | 3,28(0,96) | 3,36(0,88)
2009 | 3 | 5| 3,94(1.47) | 6,000,099 | 7,10060) | 2,88(036) | 2,90(0,99) | 2,68064) | 3,74(1,39)

Ha ocHoBy mojaTtaka y tabenu 24 3a MpoCedHe BPEIHOCTH MOBPIIMHE Meaa Y

JUHWjaMa, Y pa3IMudTUM Tperjieauma ypaheH je rpadukoH 5 Ha KomMe ce BUIU Ja



u3Mel)y JMHUja, anmu W yHyTap caMHX JIMHHja Y TOKY TOIHMHE JI0Jla3u 10 BapHpamba

MOBPIIMHE (KOJUYMHE) ME/Ia Y MTYEITUBEM IPYIITBY.

I'paduxon 5: IIpoceune BpeaHoctu nospinuHe Meaa y tuaujama: bO, BA, T1P, I'P,
[0, CT, JIA y 2007, 2008, 2009 roaunu y npBoMm, Ipyrom u Tpehem

nperieny
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[Ipoceuyne BpemHOCTHM TOBpIIMHE MeAa Yy JWHHUjaMa, Yy pa3IMuUTHM TIperieanMma
npukasane y tTabenu 24 omoryhaBajy yodaBame pasznuka usmely nuamja

VY npBOj TOAMHHU MTOCMAaTpama y MPBOM Iperiieny Hajsehy MpoceuHy MOBPIIUHY
mena umana je iunuja [10 = 3.46 (pama), a Hajmawy auHuja BO = 2.50 (pama).

VY npyroj roguHM MocMaTpama y MpBOM Iperieay Hajpehy nmpocedny moBpIInHy
Mena umana je nmuauja bO = 3.26, a vajmamy nunauja CT = 2.12 (pama).

VY tpehoj roguHu mocMaTpama y MpBOM Mperiieny Hajehy mpoceuny moBpIIHMHY
Mena umana je nmuanja I'P = 3.10, a Hajmawy nmunanja BA = 2.08 (pama).

VY npBoj roAMHM TIOCMAaTpama y APYroM mperjieny Hajehy mpocedny moBpIirHy
Mena uMana je nuauja, [10 = 4.48, a Hajmamy nunauja [IP = 2.62 (pama).

Y 7pyroj romuMHU TIOCMarpama y JApPYyroM Iperieay Hajsehy NpocedyHy
NOBpIIMHY Mesia umana je tuauja bO = 3.22, a najmamy nunuja JIA = 1.42 (pama).

Y 71pehoj romuHM mnocMaTpama y JApYroM Iperieny Hajsehy NpocedHy
MOBPIIMHY Mejia uMana je nuanja JIA = 3.36, a Hajmamwy smauja [1P = 1.48 (pama).

VY npBoj roguHU TocMaTpama y Tpehem nperyieny HajBehy mpoceuny moBpIIMHY

Mena umana je tuanja bO = 5.12, a Hajmamy nunuja I'P = 4.38 (pama).



Y npyroj roauHu TmocMmarpama y Tpehem mperieny HajBehy mnpocedHy
MOBPIIMHY Meia umaia je muanja, CT = 6.58, a Hajmamy nunuja BA = 4.80 (pama).

Y 1pehoj roguHm mocmarpama y Tpehem mperiexy Hajehy mpocedHy
NOBpIIMHY Mejia umana je nuanja [1P = 7.10, a vajmamy CT = 2.68 (pama).

VYV Ttabenu 25 mpukaszaHe Cy 30MpHE aHaM3€ BapHjaHCE W3BEACHOT Orjiea 3a
KOJIMYMHY Mena u3Mel)y JIMHWja ToCMaTpaHuX y TOKY TPH TOAWHE y TPH TIperjena.

[Ipukazane cy BpeqHOCTH F TecTa 1 HUBO CTaTUCTHYKE 3HAYajHOCTH (P).

Tabena 25: 36upHu pesynraru mehynuaujcke ananuse Bapujance (ANOVA) 3a

MOBPILINHY Meaa

N3Bopu Bapujanmje Cyme Crenen | Cpeaune

KBajJpata | cioboae | KBagpara

ss Df MS F P

Jlunuja 2.78 0.46 0.37 0.90
lonnHa 19.94 9.97 7.90** 0.00
[Mpernen 297.98 148.99 | 118.00** 0.00
Jluauja X roguHa 21.44 12 1.79 1.42 0.16
Jlunuja X mperinen 38.40 12 3.20 2.53** 0.00
['oguHa X mpernen 39.42 4 9.85 7.81** 0.00
Jlunuja X roguHa X mIperiies 97.07 24 4.04 3.20** 0.00
I'pemika 318.18 252 1.26

Ha ocuoBy TectoBa (F oxHoca ymopeljeHux ca TabmudaHuM BpeaHOCcTHMA F 3a
oarosapajyhu 0poj crerena ¢000/¢) yCTaHOBJHEHO j€ J1a TIOCTOjH:
e BpJo 3HayajaH yrunaj roquna (F = 7,90, p < 0,01), npernena (F = 118,00, p <
0,01) u Bpiio 3HauajaH yTunaj MHTEpakuuje auHuja u nperneaa (F = 2,53, p <
0,01), roauna u mpersex (F = 7,81, p <0,01) u uaTepakiyja JUHKja U TOUHA U
npernen (F = 3,20, p <0,01);
e ocranu (haKTOpU HUCY MOKa3aJIu CUTHU(UKAHTHE pa3iuKe (JIMHUja 1
WHTEpaKIHja JIMHU]a U TOIUHA).
Jla Ou ce ycTaHOBWIIO Ja JIM TIOCTOjH Pa3iiMKa MPOCEUYHUX BPEAHOCTH ITOBPIIHHE

Mena u3Mel)y cBHUX JMHMja MM caMo u3Mel)y HEKMX O HHUX, y MperiieauMa y



pa3IMYUTUM roJMHaMa, TeCTHpaHe Cy pas3iuke cpeanHa y3 nomoh LSD Tecra, kao u

HUBO 3HauajHOCTH 5 % u 1 %, mTo je mpukazaHo y npuiory 12 m .

Ha ocnoBy LSD Tecta (12 m mpuior) Mory ce KOHCTaHTOBATH:

Bpio 3nauajue pasnuke (p < 0,01) noBpirHe Meaa Ha paMOBHMA y APYTrOM
npersiesly y IpBoj roAuHU ocMarpama n3mely muauja: O u I10 (0,01), TTP u
10 (0,01);

3nauajue paznuke (p < 0,05) moBpimHe Mea Ha paMOBUMA Y IPYTOM IIPETJIeay

y IIPBOj TOAMHU TIocMaTpama uzMel)y muauja: bO u I'P (0,04), ITP u I'P (0,03);

Bpio 3nauajue pasnuke (p < 0,01) noBpirHe Meaa Ha paMOBHMA y APYTrOM
NperJiesly y Apyroj roauau nocMarpama usmehy nmuanja: bO u JIA (0,01), BA u
ITP (0.00), BA u I'P (0.00), BA u I10O (0.00), BA u CT (0.00), BA u JIA (0.00);

3navajue paznuke (P < 0,05) moBpuInHe Meaa Ha paMOBHMA y IPYIOM IpErieay
y Ipyroj roaunu nocmarpama usmehy nmuauja: O u CT (0,03), BA u CT (0,05),
BA u JIA (0,02);

Bpio 3nauajue (p < 0,01) moBpmmHe Mena Ha pamoBuMa y TpeheM mperiieny y
Ipyroj roguHu nmocmatpama uzmely muanja: bA u CT (0,01);

3nauajue paznuke (p < 0,05) moBpmmHe Mena Ha pamoBuMa y Tpehem mperieny
y apyroj roguHu nocmatpama u3Mely nmuauja: I'P u CT (0,04), T1O u CT (0.03).
CT u JIA (0,04);

Bpio 3nauajue (p < 0,01) pasnmuke (p < 0,01) moBpirHe Mena Ha paMOBUMa Y
IpyroMm mperieny y tpehoj roguHu mocmarpama u3Mmel)y munuja: I[IP u T'P
(0,02), ITP u CT (0,01), ITP u JIA (0,01);

3navajue paznuke (P < 0,05) moBpiuinHe Meaa Ha paMOBHMA y IPYIOM IpErieay
y Tpehoj roguan nocmatpama usmel)y nunuja: BA u I'P (0,04); BA u, CT (0,03),
BA u JIA (0,02);

Bpino 3nauajue pasmuke (p < 0,01) moBpmmHe Mena Ha pamoBHMa y Tpehem
nperneny y tpehoj roaunu nmocMarpama uzmel)y nunmja: : BO u BA (0,00), BO
u [1P (0,00), BA u I'P (0,00), BA u I1O (0,00), BA u CT (0,00), BA u JIA (0,00),
ITP u I'P (0,00), ITP u ITO (0,00), ITP u CT (0,00), ITP u JIA (0,00);

Wzmely ocranux muuauja LSD TecT HUje moKa3ao 3HauajHE pa3iuKe.

Bpennoctu LSD Tecta HUCY HCTE 3a UCTH NEPUO]] Y PA3IMUUTUM TOJMHAMA, 32

npahene nunuje. Bpenqnoctu LSD TecTa mpoceyHUX BPEIHOCTH MOBPIIMHE MEna Y

TOJIMHU TIpUKa3aHe cy y Tabenu 17 m (mpuior).



6.2.4. AHaTM3a NOBPIIMHA M0JIEHA HCIUTHBAHUX JHHUja

[Tonen je TiaBHM HW3BOp MpoTewHa 3a mdyene. [ldenme cakyrsbajy ToJIeH ca
[[BETOBA U MIPEHOCE Ta y KypOuKynama.

Y oBoMm pamy y Tabenu 9 m (mpuior) MpHKa3zaHe Cy MPOCEYHE BPEIHOCTH
noBpiuHe mojena (1/10 mo caTtoHomn) 100HjeHe y OKBHPY TPOTOJMIILET UCITUTHBAbA
y TOKy TpW IMperjeaa y nocMaTpaHuM nuHujama. llomanmu w3 Hamer oriena 3a

MOBPIIMHY TIOJICHA CYy CTaTUCTUYKK oOpalheHu u nmpuka3zanu y tTadenu 26.



Ta6esa 26: OCHOBHU CTaTHCTUYKH IMapaMeTPU CPEbe BPeIHOCTH (X), CTaHIapIHe

nesujanuje (SD) nospmuHe moneHa myena Mcroune Cpouje y

HCIIMTUBAaHUM JII/IHI/Ij aMa.

s q;")( : Jlunuja (X)

E[ E BO BA 1P TP 1o CT JIA
2007 | 1 | 5 2)’ ig 0,14¢0,13) | 0,1200,08) | 0,16(0,13) | 0,06(0,05) | 0,12(0,11) | 0,06(0,09)
2007 | 2 | 5 | 0,48(036) | 0,78(0,28) | 0,84(0:34) | 0,40(0,19) | 0,68(0,33) | 0,72(0,43) | 0,64(0,34)
2007 | 3 | 5 | 0,000,00) | 0,0000,00) | 0,000,00 | 0,0000,00) | 0,02(0,04y | 0,00(000) | 0,06(0,13)
2008 | 1 | 5 | 0,36¢030) | 0,24(0.15) | 0,58(0,22) | 0,32¢013) | 0,22(0,12) | 0,38(0,29) | 0,18(0,08)
2008 | 2 | 5 | 0,40¢0,34) | 0,56(0.29) | 0,62(0,36) | 0,580.40) | 0,76(0,29) | 0,600041) | 1,26(1,07)
2008 | 3 | 5 | 0,24¢021) | 0,18(0.11) | 0,220,35) | 0,18¢015) | 0,16(0.21) | 0,2210,08) | 0,12(0,08)
2009 | 1 | 5 | 0,46¢27) | 0,40(0.16) | 0,58(0,15) | 0,70(035) | 0,38(0,13) | 0,420,08) | 0,28(0.15)
2009 | 2 | 5 | 0,34¢0,29) | 0,28(0.19) | 0,26(0,13) | 0,36(0,15) | 0,62(0,11) | 0,600037) | 0,86(027)
2009 | 3 | 5 | 0,12¢,6) | 0,16(0.17) | 0,2000,07 | 0,14(011) | 0,18(0,15) | 0,20(0,07) | 0,06(0,09)

[Monmamu u3 Tabene 26 ynyhyjy Ha TO a MpOCEeYHE BPEIHOCTU U CTaHAAp/AHA JACBHjallja

3a TMOJIEH y pa3IU4YUTUM IEepHOJIMMa MOCMaTpama, Pa3IndUTHM TOAMHA U JIMHUjaMa

Bapupajy.

I'paduxon 6: [Ipoceune BpeaHocTH noBpiuHe nojieHa y nuaujama: bO, BA, I1P, I'P,

I10, CT, JIA y 2007, 2008, 2009 roa., y I, Il u Il mpernexy
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Ha ocHoBy nonaraka y tabenu 26 3a mpocedHe BpEIHOCTH KOJMYMHE TOJICHA Y
JWHUjaMa, Y Pa3IMYUTUM MperiieauMa ypaheH je rpa¢ukoH 6 Ha KoMe ce BHIU Ja
n3Mely JMHWja, aM U yHyTap caMe JIMHHM]E y TOKY TOJIWHE J0JIa3u J0 Bapupama
KOJIMYMHE TOJIeHa Ha cahy.

VY npBoj roguHM MOCMaTpama y IPBOM Iperieny Hajehy nmpocedHny KOJIHMUUHY
nosieHa umasie ¢y auauja bO u I'P = 0,16, a najmawy y nunujama I10, JIA = 0,06
(pama).

VY npyroj roauHM ocMaTpama y IpBoOM Mperieny Hajpehy mpoceuHy KOIUYHHY
nojena umana je tuauja [1P = 0,58, a najmamy nunuja BA = 0,24 (pama).

VY 1pehoj roauHu nocMaTpama y IpBOM Iperjieny HajBehy nIpoceuHy KONIUYHHY
nosieHa umana je muauja JIA = 0,78, a Hajmamy nuauja bA = 0,40 (pama).

VY npBoj roAMHM MOCMAaTpama y APYroM mperyieny Hajpehy mpoceuHy KOJIUIuHY
nosicHa umana je nuauja [1P = 0.84, a najmamwy nmuaunja I'P = 0,4 (pama).

VY npyroj ronuHM TIOCMaTpama y APyroM mperiieay Hajeehy Mpoceuny KOTUIHHY
nojeHa umana je tuauja JIA = 1.26, a najmamwy nuauja bO = 0.4 (pama).

VY Ttpehoj ronuHu nocMarpama y Apyrom mnperieny Hajehy npocedny KOJMUUHY
nojena umana je tuauja JIA = 0.86, a Hajmamwy nunuja, [1P = 0.26 (pama).

VY npBoj ronuHU mocMaTpama y TpeheM nperieny Hajehy mpocedHy KOTHUUHY
nosieHa umana je nmuauja JIA = 0.06, a najmamy nmuaue bO, BA, I1P, I'P, CT = 0 (pama).

VY npyroj roguHu mocMaTpama y Tpehem npersieay HajBehy mpoceuHy KOTMYHHY
nojena umana je nuauja bO = 0.24, a najmamy nunuja JIA = 0.12 (pama).

VY 1tpehoj roaunu nocmarpama y Tpehem nperneny Hajpehy npoceuHy KOIUYUHY

nosnena cy umaine nuauja CT u I[1IP = 0.20, a najmamy nunuja JIA = 0.06 (pama).

VY CTaTHCTHYKUM HCTpaXMBamkbHUMa, Kaja MocToju oApeheHa nHIukamuja na Ha
MocMaTpaHy I0jaBy OWTHO yTude BuUlle ¢dakTopa, MPUMEHYje CE MOJET aHaIHu3e
BapUjaHce ca JiBa M BUIle (pakTopa. AHalu3a BapujaHce M0jaTaka N3BEICHOT OrJIea je

npuKazaHa y tabemnu 27.



Tabena 27: 36upHu pesynraru mehynuanjcke ananuse Bapujance (ANOVA) 3a

MOBPIINHY MOJIEHA

W3Bopu Bapujaruje Cyme Crenen | Cpenune

KBajapara | cmoboje | KBajapara

SS Df MS F P
Jlunuja 6 1,39 0,23 3,12** 0,01
loguna 2 2,76 1,38 18,64** 0,00
[pernen 2 13,33 6,66 89,97** 0,00
Jlunuja X roguHa 12 2,01 0,17 2,27** 0,01
Jlunuja X mpernen 12 2,27 0,19 2,55** 0,00
['oguHa X mpernen 4 5,41 1,35 18,26** 0,00
Jlunuja X roguHa X mperiies 24 2,53 0,11 1,42 0,10
I'pemka 252 18,66 0,07

Ha ocnoBy pesysrata F Tecta 3a moBpiimHy mojieHa y MYETHEBEM IPYIITBY
YCTaHOBJHEHO j€ J1a:

Bpiio 3nauajan yrunaj uma:

Jlunmja (F = 3,12, p <0,01), roauna (F = 18,64, p <0,01), npernen (F = 89,97,
p <0,01), unrepakuuje aunauja u roguna (F = 2,27, p <0,01), aunuja X nperaen (F =
255, p <0,01), (F = 1826, p <0,01);

roguHa X  TIperiien

* CUTHHU(UKAHTHY pa3JMKy HHUje TOKa3ajla HWHTEpaKiyja X TOAWHA X TMperJie.
Jla 61 ce ycTaHOBMJIO Ja JIM MOCTOjH pa3jivKa MPOCEUYHUX BPEIHOCTHU MOBPILUHE MOJIEHA
u3Mel)y CBHUX JIMHMja WM caMO u3Mel)y HEKHMX O]l BUX, Y IpEerieanMa y pazIuduTUM

roJiMHaMa, TECTHpaHe Cy pasiiuke cpenuHa y3 momoh LSD Tecra mTo je mpukazaHo y

tabenu 13 1.

Ha ocaoBy LSD Tecra (Tabena 13 m) Mory ce KOHCTaHTOBAaTH:

e Bpio 3nauajue paznuke (p < 0,01) noBpiirHe mojeHa Ha paMOBHMA y APYTOM

nperJiesly y IpBoj TOAMHHU TocMarpama nmely muauja: I[P u I'P (0,01);



e 3nauajue pasnmmke (P < 0,05) oBpimMHe mMoJcHAa HAa paMOBHMa y JIPYroM
nperJiesly y MpBoj ToauHu nocMarpama usmely nunuja: bO u TP (0.04), BA u
I'P (0,03);

e Bpio 3nauajue pasiuke (p < 0,01) moBpiumHe MoJcHA HA PAMOBHMA y IPYrOM
nperiiefy y Ipyroj ToauHu nocMarpama uzmMel)y nunuja: 5O u JIA (0,00), BA u
JIA (0,00), ITP u JIA (0,00), I'P u JIA (0,00), ITO u JIA (0,00); CT u JIA (0,00);

e 3nauajue paznmuke (P < 0,05) noBpmmHe moneHa Ha paMOBUMA Yy JPYroM
nperiiesly y Apyroj roauHu nocMatrpama uzmehy nunuja: bO u 10 (0,04);

e Bpio 3nHauajue pasziuke (P < 0,01) moBpimHe NojieHa Ha paMOBUMA Y MPBOM
nperneny y tpehoj rogunau nocmarpama usmehy nunuja: 6O u I'P (0,00), BO u
CT (0,00), BA u I'P (0,00), BA u CT (0,00), ITP u I'P (0,00), ITP u CT (0,00),
1O U CT (0,00), CT u JIA (0,00);

e 3nauajue pasnmuke (P < 0,05) moBpiivHE MMOJicHA HA paMOBHMa Yy MPBOM
nperneny y Tpehoj roguau nocmarpama usmely nunmja: BA u JIA (0,03), I'P u
10 (0,05);

e 3nauajue pasnuke (p < 0,05) moBpmmHe mosieHa Ha pamoBuMa y Tpehem
nperneny y Tpehoj ronnan nocmarpama udmel)y nunuja: bO u JIA, (0,00), BA u
JIA (0,00), TIP u JIA (0,00), ITP u I'P (0,01).

N3mehy ocranux nuauja LSD  TtecT HHMje moka3ao 3Ha4yajHE pas3lIUKe y HCTO]

TOAMHY mocMarpama. CTaTHCTUYKA 3HAYQJHOCT PA3JIMKE y 3aCTYIHEHOCTH, TTOBPLIMHE

MI0JICHa Ha paMOBUMa Y pa3IMuUTHM TOJMHaMa, IpuKa3aHa je y Tabenu 17 m (mpuor).

6.2.5. AHajJmn3a KBaJIUTETA Jieryia y ApyurTBy

Hoz[aun O OICHU KBAJUTCTA JICTJIa HA OCHOBY TPOrOAWIIILCT MCIIMTHUBAKa AATU CY Y
tabemn 9 m (mpwior). Ha oCHOBY OBHMX TMogaTaka H3payyHaTH Cy CTATUCTUYKH

napametpu. OHU cy NpHKa3zaHu y Tabenu 28, kao u Ha rpaduKoHy 6.



Tao6ena 28: OCHOBHM CTaTHCTHYKHU MTAPAMETPH CPEAbe BpeaHOCTH (X), cTaHmap/He

nesujanuje (SD) kBanurera nerna muena Mcroune Cpouje y

HCIIMTUBAHUM J'II/IHI/Ij ama

% QE( Jlunuja (X)

S | &n| B0 BA P TP 1o CT JIA
2007 |1 |5 |3.00000 | 300000 | 300000 | 3.3002) | 320027 | 2.90022 | 3.0003
2007 | 2 |5 | 3.000s | 31002 | 2.9002 | 3.1002 | 31002 | 33004 | 31002
2007 |3 |5 |3.00000 | 31002 | 300000 | 3.00000 | 300000 | 300000 | 300000
2008 |1 |5 | 29002 | 300000 | 29002 | 300035 | 3.00035 | 2.90022 | 3.00000
2008 | 2 |5 | 3.100ss | 320045 | 3.300s7 | 300000 | 2.80021 | 290022 | 310022
2008 |3 |5 |3.1002 | 300000 | 290022 | 260022 | 280027 | 300000 | 2.90022
2009 |1 |5 | 28004 | 300000 | 300000 | 29002 | 3.00000 | 310022 |3.00000)
2009 |2 |5 |3.1002) | 320027 | 300000 | 290022 | 310022 | 2.70045 | 300000
2009 |3 |5 | 290055 | 300000 | 230067 | 300000 | 3.00000 | 3.00000 | 3.00000)

I'paduxon 7: IIpoceune BpeaHOCTH OlleHEe KBanuTeTa jerna y nuanjama: bO, BA, TIP,

I'P, T1IO, CT, JIA y 2007, 2008, 2009 roguau y mpBoM, 1pyrom u tpehem

nperieny
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W3 Ttabene 28 u rpadukona 7 BuAe ce Ja MOMyJAllMOHH MapaMeTpu 3a
nocMaTpaHy ocoOMHY y pa3iIMYUTUM IEepHOJUMa MTOCMaTpamba, Pa3IndUuTUM ronHaMa
U IMHHjaMa Bapupajy.

VY mpBOj TOAMHU MOCMaTpama y MPBOM Iperieny Hajsehy mpoceuHy OLeHY
KBayMTeTa Jieryia uMana je muauja ['P = 3.30, a najmamy nmuauja CT = 2.90.

VY npyroj roguHU mMocMaTpama y IpPBOM Mperyieny HajBehy mpocedHy oreHy
KBaMTEeTa Jieria umane cy nunauja BA, TP, T1O, JIA = 3.00, a HajmMawy iunuja bO,
TP, CT = 2.90.

VY 1pehoj romuHM mocmaTpama y TMPBOM Iperyieny HajBehy mpocedHy OmeHy
kBaynuTeTa Jieryia umana je nuauja CT = 3.10, a Hajmamwy smmanja bO = 2.80.

VY npBOj TOAWHU TMOCMAaTpama y JPYroM Mperyieny HajBehy mpocedHy OIeHY
kBayurTera jeria umana je nuauj CT = 3.30, a Hajmamwy auamja 1P = 2.90.

VY npyroj roniMHU MocMaTrpama y JAPYroM IMperjeny HajBehy mpocedHy OIeHY
KBaJMTeTa Jieraa umana je nuauja [P = 3.30, a najmamwy auauja I[10 = 2.80.

VY 1pehoj roguHM mocMaTpama y JIpyroMm Iperjieny HajBehy mpocedHy OIeHY
KBaJIMTETA Jieryia uMana je nmuauja bA = 3.20, a vajmamwy smmamnja [10 = 2.70.

VY npBoj romuHM TocMaTpama y Tpehem mpernieny Hajpehy mpocedHy omeHy
KBaJIMTETA Jieryia umana je nuauja BA = 3.10, a cBe ocrasne TuHHUja Cy UMaJe MIPOCEUHY
BpPEIIHOCT 3.

VY npyroj roguHu mocMmaTpama y Tpehem mpersieny HajBehy mpocedHy OIeHY
KBaJMTeTA Jeria umaina je muauja bO = 3.10, a Hajmamy nunuja I'P = 2.60.

VY 1pehoj ronmunn mocmarpama y Tpehem mpersiey HajBehy mpocedHy OIeHY
KBayMTeTa Jerja umana je nuanja bA, I'P, I1O, CT, JIA = 3.00, a najmamwy nunuja [1P
=2.3.

Panu yrBphuBama yTumaja pa3nuyuTuX (akTopa Ha IMOCMATPaHy OCOOHHY
ypahena je mehynuaujcka ananuza Bapujance (ANOVA). YV oBoM orjieay WCIIUTUBAHO
je mejctBo TpH (hakTopa, 071 KOjUX JABAa UMajy TpHU HUBOA (MpErJiesl ¥ TOJIMHA) M JUHHU]ja
KOja MMa cellaM HUBOA M HbHUXOBO 33j€IHUYKO JISJCTBO HA MPOCEUYHY KOJIWYHHY MYesa y
nueIubeM JpyTBy. JloOujeHe BpelHOCTH aHAIM3€ BapujaHCE 3a KBAJIUTET JIETJa Cy

npukaszane y Tabenu 29.



Ta6emna 29: 36upHu pesynratu mehynuaujcke ananuse Bapujance (ANOVA) 3a

KBaJIUTET JICTJIA

W3Bopu Bapujaruje Cyme Crenen | Cpenune

KBajapara | cmoboje | KBajapara

SS Df MS F P
Jlunuja 0.51 6 0.08 1.26 0.28
loguna 0.59 2 0.30 4.41* 0.01
I[Ipernen 0.69 2 0.34 5.12** 0.01
Jluauja X roguHa 1.26 12 0.11 1.57 0.10
Jlunuja X mpernen 1.17 12 0.10 1.45 0.14
['oguHa X mpernen 0.09 4 0.02 0.35 0.84
Jlunuja X roguna X npernen | 3.02 24 0.13 1.87** 0.01
I'pemka 16.90 252 0.07

Ha ocHoBy tectoBa (F ogHoca ymopehenux ca tabnuynum Bpeanoctuma F 3a
oxrosapajyhu Opoj creneHa ¢000/ie) yCTaHOBJHEHO j€ Jia TIOCTOjH:
BpJio 3HavajaH yruiaj nperieaa (F = 5,12, p <0,01) unTepakiyja JUMHUAjAa U TOAUHA U
npernena (F = 1,87, p <0,01);
3HavajaH yrunaj roguna (F = 4,41, p <0,05).
Ocranu nocMaTpaHu (pakTOpH HHUCY MMOKa3aal CUTHU(UKAHTHE Pa3JIuKe.
[Ipoceuna oneHa KBaJIMTETA JIETJIa MYelia Mo IPYIITBY, HA OCHOBY IT0JIaTaKa y TOKY TpH
roguae u3Hocu 3,01. Jla Oum ce ycTaHOBWIJIO Jia JIM IOCTOjH pa3iiMKa MPOCEYHHX
BPEIHOCTH KBAJIMUTETA JIEryia u3Mel)y CBUX JIMHHja WIM caMO U3Mel)y HEeKUX Of BUX, y
nperiieiuMa y pa3InduTUM TOJIMHAaMa, TeCTUpaHe Cy pasiuke cpeauHa y3 nmomoh LSD

TECTa, Ka0 ¥ HUBO 3HauajHOCTH 5 % u 1 %, 1mTo je mpukazaHo y Tabenu 14 1 .

[Tomohy LSD Ttecta Ha HUBOY 3HavajHOCTH p < 0,05 m p < 0,01 (Tabema 14 m) mory ce
KOHCTaHTOBATH:
e 3nauajua paznmka (p < 0,05) kBanurera neria Ha paMOBUMa y MIPBOM HpETJeTy

y MIpBOj ToAMHHU nIocMaTpama uzmely nmunuja: CT u I'P (0,02);



e Bpio 3nauajua pasmuka (p < 0,01) kBanurTeTa jeria Ha paMOBHUMA y IPYroM
nperiiesly y Apyroj roauHu nocMarpama uzmehy nunuja: ITP u I10 (0,00);
e 3nauajue paznuke (p < 0,05) kBajuTeTa JIera Ha paMOBUMa Y APYTOM IIpErieay
y Opyroj ronuHu nocMmarpama usmely nmunuja: BA u I10 (0,02), ITP u CT (0,02);
e Bpio 3nauajue pasnmuke (p < 0,01) kBamuTera serna Ha pamoBuMa y Tpehem
nperyiefy y Apyroj ToAuHu nocmarpama uzmely muauja: 5O u I'P (0,00);
e 3nauajue pasnuke (P < 0,05) kBanuTeTa JETIa HA paMOBHMa y TpeheM mperieay
y apyroj ronuHu nocMmarpamwa udmelhy munauja: BA u I'P (0,02), ITP u CT (0,02);
e Bpio 3nauajua pasmuka (p < 0,01) kBanurTeTa jeria Ha paMOBUMA y IPYroM
nperneay y tpehoj romuan nocmarpama usmely nunuja: BA u CT (0,00);
e 3HavajHa paznuka (P < 0,01) kBamuTeTa JEriia Ha paMOBMMA Y IPYTOM IIPErieay
y Tpehoj roguan nocmarpama uzmehy nmunuja: [10 u CT (0,02);
e Bpro 3nauajue pasnmuke (p < 0,01) kBanurera yerna Ha pamoBuMa y Tpehem
nperneny y tpehoj ronuuu nocMatpama usmehy auauja: I1P u I'P (0,00), ITP u
10 (0,00), ITP u CT (0,00), ITP u JIA (0,00), ITP u BA (0,00), ITP u BO (0,00);
Wzmehy ocranux muuuja LSD Tect HMje moka3zao 3HauajHe paznuke. CTaTHCTHYKA
3HAYajHOCT PA3JIMKE OllEHA KBAIMTETA JIETNIa y Pa3IMYMTUM TOIMHAMa, NIPUKa3aHa je y

tabenu 17 1 (mpuror).

5.2.6. AHaam3a TeMIlepaMeHTA MYesia HCIIUTUBAHMUX JTUHMja

VY orneny ca cemam nuHHUja muena u3 uctoune CpoOuje, mpaheHUX y TOKYy TpH
TOJIMHE Yy TpHU TIperiiea ocTBapeHe cy mpocedHe BpeaHoctu (1 - 4) omene
TemnepameHnta nare y Tabemu 9 m  (mpmior). [lomanm moOujeHH OICHHBAHEM

TEMIIEpaMeHTa ITYeia CTATUCTHYKHU Cy oOpaljenu u mpukazanu (Tabena 30).



Tao6ena 30: OCHOBHM CTaTHCTHYKHU MTAPAMETPH CPEAbe BpeaHOCTH (X), cTaHIap/He

nesujanuje (SD) TeMmepaMenTa muesaa y HCIUTHBAHUM JIMHHjaMa

E %t Jlunuja (X)

S | En| so BA P TP 1o CT JIA
2007 | 1 | 5 | 40000 | 400000 | 40000 | 400000 | 400000 | 370045 | 400000
2007 | 2 | 5 | 4,00000 | 400000 | 400000 | 400000 | 400000 | 4.00000) | 400000
2007 | 3 | 5 | 400000 | 400000 | 400000 | 380045 | 3.9002) | 40000 | 400000
2008 | 1 | 5 | 400000 | 400000 | 400000 | 400000 | 3.800.45) | 400000 | 400000
2008 | 2 | 5 | 400000 | 400000 | 400000 | 350050 | 3,604 | 3.600ss | 3.90022)
2008 | 3 | 5 | 39002 | 400000 | 400000 | 400000 | 400000 | 39002 | 400000
2009 | 1 | 5 | 40000 | 400000 | 400000 | 400000 | 400000 | 3900ss | 400000
2009 | 2 | 5 | 360085 | 400000 | 400000 | 400000 | 400000 | 400000 | 400000
2009 | 3 | 5 | 400000 | 400000 | 400000 | 400000 | 400000 | 400000 | 400000

Bpennoctu craructuukux napamerapa u3 tadene 30 3a mocmarpany ocoOuHY,
rOBOpE /13, y pa3IMuYUTUM NEpUuoIuMa IocMaTpama, Pa3InuuTUM ToIMHaMa U JIMHHjaMa
Bapupajy. Ha ocHOBY momaraka y tabenu 30 3a mpoceyHe BPEIHOCTH TEMIIEpaMeHTa y
JUHHW]aMa, Y Pa3IMYUuTUM Tperiiequma ypahen je rpadukoH 8, Ha KOMe ce BHJIM Ja
u3Mel)y JMHUja, anu ¥ yHyTap caMe JIMHHje, y TOKY TOJHMHE JO0JIa3Hu JI0 BapHpamba
TEMIIEpaMEHTA.

I'paduxon 8: [Ipoceune BpegHOCTH OIlcHE TeMIiepaMenTa y tuaujama: bO, BA, T1P,
I'P, T1IO, CT, JIA y 2007, 2008, 2009 roguau y mpBoM, apyrom u tpehem

nperieny
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VY mpBOj TOJAMHM MMOCMATpama y MPBOM Iperieny HajBehy mpocedHy oleHy 3a
TemrepaMmeHT myena umane cy iunuje bO, BA, IIP, I'P, T1O, JIA = 4.00, a HajMamy
muauja CT =3.70.

VY npyroj ronuHu mocMmarpama y IpBOM Iperjeny HajBehy mpocedHy OIeHy 3a
TeMIIepaMeHT myena uMaie cy cse qunuje bO, BA, IIP, I'P, T10, CT, JIA = 4.00, cem
munuje I'P = 3.80.

VY 1pehoj ronuHM nmocMarpama y IpBOM Iperieny HajBehy mpoceuHy OIeHy 3a
TEMIIEPaMEHT Iyesla uMaje cy cBe JuHMja, ceM nuHHja CT Koja je mmana mpocedny
oueny CT = 3,9.

Y 10pBOj TOAMHM IOCMAaTpama y JPYroM IMperjieAy IpoceyHa oOleHa 3a
TEMIIEpaMEHT IT4Yeia HHje Bapupaja U CBe JIMHHUja Cy uMalie HajBehy oneHy 3a MupHOhy.

VY npyroj roauHu ocMaTpama y ApyroM mperjieay HajBehy MpocedHy OIeHy 3a
TeMmrepaMeHT nuena numana cy auauje bO, BA, TIP = 4,00, a najmamy nunuja [P =
3.50.

Y Tpehoj rommHuM mocMmaTpama y JApYroM Tmperyieny HajBehy oreHy 3a
TeMIIepaMeHT Jo0usie cy cBe unuje, cem auauje bO = 3.60.

Y 1npBoj romuHM TocMarpama y Tpehem mpernmeny — HajBehy omeHy 3a
temriepaMeHT mmuena umane cy aunuje bO, BA, TIP, CT, JIA = 4.00, a HajMamy JUHU]a
I'P = 3.80.

VY npyroj rogMHu mocMmarpama y Tpehem mperiieny HajBehy mpoceuHy oLeHy 3a
TeMIiepaMeHT muena umane cy auauje bA, I1P, I'P, T1O, JIA = 4.00, a HajMamy TUHU]E
BO, CT = 3.90.

Y T1pehoj roguHm mocMartpama y TpeheM mperieny — HajBehy oreHy 3a
TeMIiepaMeHT muena umane cy auHuje BA, TIP, I'P, TIO, JIA = 4.00, a HajMamy JuHU]ja
BO =3.90.

3a yTBphuBame, 1a JM MOCTOjU pa3siMKa MPOCEYHMX OIlleHAa TeMIIEpaMEHTa Im4ena
KOjU OJl MOoCMaTpaHux QakTopa yTHYE Ha Ty pas3iuKy, ypahena je mehynuHmjcka
aHanmu3e BapujaHce. 30upHU pesynratu Mehynunujcke ananuse Bapujance (ANOVA)

3a TeMIIEpaMEeHT ITuelia MpuKazaHu cy y Tadenu 31.



Ta6ena 31: 36upHu pesynraru mehynuanjcke ananuse Bapujance (ANOVA) 3a

TEMIICPAMCHT ITYECJIa

W3Bopu Bapujaruje Cyme Crenen | Cpenune

KBajpara | cmoboje | KBajapara

SS Df MS F P
Jlunuja 1,49 6 0,25 5,95** 0,00
lonnHa 0,19 2 0,09 2,23 0,11
[Ipernen 0,19 2 0,09 2,23 0,11
Jluauja X roguHa 1,10 12 0,09 2,21* 0,01
Jluauja X mperiies 0,80 12 0,07 1,61 0,09
['oguHa X mperiien 0,84 4 0,21 5,06** 0,00
JluHuja X TOAMHA X TIperiesn 3,93 24 0,16 3,93** 0,00
I'pemika 10,50 252 0,04

Ha ocHoBy tectoBa (F omnHoca ymopehenux ca TabmuuHuM BpemHocTHMa, F 3a
onrosapajyhu Opoj creneHa ci000/ie) yCTaHOBJLEHO j€ Jia TIOCTOjH:

BpJIO 3HauajaH yrunaj mmHuje (F = 5,95, p <0,01) unrtepakimja ronuna u nperaena (F =
5,06, p <0,01); nuuuja u rogunaa u npernena (F = 3,93, p <0,01);

3Ha4ajaH ytuiaj duauja X roqunaa (F = 2,21, p <0,05).

Jla 6 ce yCTaHOBWJIO Jia JIM TOCTOjJH pa3iiMKa MPOCEYHHX BPEIHOCTH OLCHE
TEMIIepaMeHTa Myena u3Mel)y CBUX JIMHHja WIM camo Hu3Mel)y Hekux oI B\HX, Y
nperieinMa y pa3IuuuTHM TOJMHaMa, TECTHpaHe Cy pa3iuke cpeanHa y3 nmomoh LSD
TECTa, Ka0 ¥ HUBO 3HauajHOCTH 5 % u 1 %, mTo je mpukazaHo y Tabenu 15 1 .

Ha ocroBy LSD Tecra (15 m mpuitor) Mory ce KOHCTaHTOBATH:

e 3Havajue pasznuke (P < 0,05) oneHe TemmepaMeHTa MueNa y MPBOM MpEreay y
npBoj roauHu nocmarpama usmely imunuja: 5O u CT (0.02), BA u CT (0.02),
IMP u CT (0.02), I'P u CT (0.02), ITO u CT (0.02), CT u JIA (0.02);

e Bpio 3mauajue pasmuke (p < 0,01) omene TemmepaMeHTa Mmyeia y IPyrom
nperiiefy y Apyroj roauHu nocmarpama umely munauja:bO u I'P (0,00), BO u
10 (0,00), BO u CT (0,00), BA u I'P (0,00), BA u I10 (0,00), BA u CT (0,00) ,
ITP u I'P (0,00), ITP u ITO (0,00), ITP u CT (0,00), I'P u JIA (0,00);



e 3nauajue pasiuke (p < 0,05) oreHe TeMepaMeHTa myena y APyroM Mperieny y

Jpyroj roguHu nocMatpama usmely nmunuja: JIA u I10 (0,02), JIA u CT (0,02).

N3mehy ocranux muanja LSD Tect HUje moka3ao 3HayajHEe pa3iIuke.

Ha ocHOBy olleHa MpoIeYHE BPEIHOCTH TEMIIEpaMEHTa

myena 3a CBaKy TOJUHY

(mpunor 15 m) MokeMO Ja 3aKJby4MMO J]a HeMa CTaTUCTUYKE 3HAYajHOCTH MPOCEYHE

OLICHC TEMIICpaMCHTA y Pa3JIMYUTUM I'roArMHaMa.

6.2.7. AHaau3a yHoca MeJa y NpBa TpPU AaHa OarpeMoBe mnaie KoOJ

HCIIUTUBAHHUX .]'[I/IHI/Ija

Op cBux BpcTa muena, MEJOHOCHE MYesie ce pa3jiuKyjy MO0 TOME IITO IpaBe

BEJIMKO THE3/I0, Koje MM oMoryhyje na yCKIauINTe 3HavyajHe 3ajuxe Meaa Ha

caToBUMa.

VY orneny ca cenam nuHuja myena u3 Mcroune CpOuje, mpaheHuX y TOKy Tpu

TOJMHE OCTBapeHe Cy mpoceune BpeaHocTH yHoca mena (Kg) mare y 18 m (mpwtor).

CakynspeHu nojany O KOJIMYMHU YHOCA MeNa y TOKY TpU TOJMHE CTaTUCTUYKH Cy

obpahenu u npukazanu y Tabenu 32.

Ta6ena 32: JleckpunTrBHA aHAJIA3a CTATUCTUYKKX MTapaMeTapa: Cpeibe BPEAHOCTH

(%), cranmapaue nesujarnuje (SD) 3a yHOC Mea KO/ MOCMaTpaHUX JIMHHU]a

s N Jlunuja (X)

E:t BO BA P TP 1o CT JIA
2007 | 5 | 24400 | 54000 | 32004 | 296008 | 316049 | 2290057 | 2,88050
2008 |5 | 312050 | 362025 | 424@en | 1,60 | 1460s0 | 140045 | 0,620
2009 | 5 | 472005 | 5:04won | 616092 | 374w | 3,760rs | 418002 | 3.840s0

VY mpBOj TOAMHM MOCMaTpama MPOCEYaH YHOC MeAa Bapupao je y JUHHUjama.

Hajsehy npoceuny xonmnunny meaa umaia je nuauja BA = 5.40 Kg, a HajMamy TuHH]a

BO = 2.44 Kg.




VY npyroj roquHM mnocMaTpama MpOCEYaH YHOC MEAa € Bapupao y JIMHHUjaMa.
Hajsehy npoceuny konnuuny mMena umania je aunuja [1P = 4.24 kg, a HajMamy nuHHja
JIA = 0.62 kg.

V tpehoj roquHu nocMarpama MocTojalie Cy pasjiuke y IPOCEUHOM YHOCY MeJa
y nuH”jama. Hajehy mpoceuny komuumHy Mena mMana je nunuja [1IP = 6.16 kg, a
Hajmawy smHUja [P = 3.74 Kkg.

Ha ocHoBy mopmaraka u3 Tabene 32, BUOM ce Ja NOCTOJU BapHjaOMIIHOCT Y
KOJIMYMHM YHOCAa HEKTapa, y IpBa TpH JaHa OarpeMoBe TMaiie, y IMOCMaTpaHUM

y3opuuma. Jla 6u ce 6ojbe youmso Bapupame y JMHHjaMa y Pa3jIu4YuTHM TOJMHAMa

ypaheH je rpadukon 9.

I'paduxon 9: [Ipoceune BpeIHOCTH KOJIMYMHE YHETOT Meaa y nHujama: bO, BA, T1P,

I'P, I1O, CT, JIA y 2007, 2008, 2009 roaunun

m 2007
m 2008
= 2009
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Ha ocHoBy pesynarata ornema ypahena je paBodakTopckavjajiHa aHaau3a
Bapujance (ANOVA). ¥V oBoM oriiealy HCIIUTHBAHO je A¢jCTBO aBa (dakTopa (JTMHHjA U
TOJIMHE) O] KOJUX CBaKHM MMa pa3JIMunuTe HUBOE, JIMHU]jA CellaM, a TOJAMHA TPU U HBUXOBO
3ajeJTHMYKO JIeJCTBO HA MPOCEYaH MPUHOC MeJa y TOKY IpBa TPH JaHa OarpeMoBe marie

(Szabo,1982). V tabenn 33 npukazaHu Cy MOAalN aHATU3E BapHjaHCe.



Ta6emna 33: 30upHu pesynraru mehynuaujcke ananuse Bapujance (ANOVA) 3a

YHOC MeJia
Crenen Cyme Cpenune

W3Bopu Bapujaiuje ciobone | KBajpara | KBajapara F =

df SS MS
Jlunuja 6 164,02 27,34 | 11,66** | 0,00
loauna 2 17,98 8,99 3,83* 0,03
Jluauja X roguHA 12 67,46 5,62 2,40* 0,01
I'pemka 84 196,98 2,35

Ha ocHOBY F BpeTHOCTH YCTaHOBJBEHO j€ Ja TIOCTOJU:
BpJIO 3HauajaH yrunaj muauje (F = 11,66, p <0,01)
3Havajan yrunaj roaune (F = 3,83, p <0,05) u untepakiuja muauja X roguna (F = 2,40,
p <0,05) ;
Jla Ou ce yCcTaHOBHJIO Ja JIM TIOCTOjH pa3iiMKa IMPOCEYHUX BPETHOCTH YHOCA
Meza y mpBa TpU JaHa OarpeMoBe mnaiie u3mel)y CBUX JIMHHja WK caMo u3Mel)y HeKux
Ol BHX, y MpEriieiuMa y pa3InduTUM TOIUHAMa, TECTHPAaHE Cy pa3jiiKe CPeAHHa Y3
nomoh LSD Tecta, kao u HUBO 3HauajHOoCTH 5% 1 1%, mWITO je mpuKkazano y tab. 19 m.
Ha ocroBy LSD Tecra (Tabena 19 m) mory ce KOHCTaHTOBATH:
e BpJo 3Hauajue (p < 0,01) pasznuke y npBoj romunu uzMmely nmuuuja: BA u BO
(0,01);
e 3nauajue (P < 0,01) pasznuke y npBoj roauuu usmely munuja: BA u I1P (0,04),
BAuTP (0,02), BA u 110 (0,03), BA u CT (0,02), BA u JIA (0,02);
VY npyroj TonuHU MOTY c€ KOHCTaHTOBATH:
e BpJo 3Hauajue (P < 0,01) pasnuke y npBoj roauHu usMely nmunuja: BA u JIA
(0,00), ITP u I'P (0,01), ITP u I10 (0,01), ITP u CT (0,01), IIP u JIA (0,00);
e 3navajue (p < 0,05) pasnuke y npBoj roauuu usmehy muauja: BO u JIA (0,02):
BA u I10O (0,04), BA u CT (0,03),
VY tpehoj ronunu;
e 3Hauajue paznuke (P < 0,05) uzmely nunuja: I1P u I'P (0,02), TP u 1O (0,02),
ITP u. JIA ((0,03).

Wzmely ocranux muuauja LSD TecT HUje moKa3ao 3HauajHE pa3jivKe y UCTOj TOAMHHU.



6.2.8. AHaauM3a NMPOAYKUHja BOCKA Y TOKY 48" na pamy rpaheBmaka kox

HCIIUTAHNX JIMHHjA

Tpu roaune, y pano nposehe, ICOUTHBAHO je celaM JHMHM]jA TYea Ha KOJTUYHHY

u3aydeHor Bocka (g) mo apymTBy (5X7) u pe3yaTaTH Mepema Cy MpuKazaHHu y Tabeln

18 o

CITy4ajHUM PacriopeioM.

(mpusor). KomOuwHaiuje HMBOa YWHWIAIlAa MMajy 1O TE€T TIOHABJbama ca

[Momanu Tporoammmer npahema KOMWYMHE W3My4eHOr BOcka 3a 48 catu Ha

pamy rpaheBmaka Cy CTaTUCTHUKH oOpal)eHH u pe3yiaTaTH CTaTUCTUIKOT U3padyHaBamba

cy npukaszanu y Tabenu 34 u rpagukony 10.

Ta6esna 34: OCHOBHU CTaTHCTUYKH rmapaMeTpu: (X),cranaapane aesujaimje (SD)

YKYITHE TIPOJIYKIIMj€ BOCKA Ha paMy rpal)eBmbaka y TOKy 48"

= N Jlunuja (X)

E‘ BO BA P TP 1o CT JIA
2007 | 5 | 3,64aze | 324012 | 524are | 7.84cm | 7.80655 | 6,005 | 840412
2008 | 5 | 4,000 | 4400ss | 624600 | 6,80was | 7.00us0 | 640557 | 9,206.17
2009 | 5 | 2,807 | 5:60@ss | 4.64ass | 6,009 | 7.00ass | 5.24ars | 8,604

I'paguxon 10: [Ipoceune BpenHocTu u3aydeHor Bocka y tuaujama: bO, BA, TP, I'P,

o, CT, JIA'y 2007, 2008, 2009 ronnau
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o
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m 2007
= 2008
2009




VY mpBOj TOAMHU TMOCMaTpama HajBehy MpoceuHy KOJUYMHY BOCKAa MMaia je
munuja JIA = 8,40 g, a Hajmamwy smaMja BO = 3,24 g.

VY npyroj roguHu mocMarpama HajBehy MpoceuHy KOJWYMHY BOCKa HMMaja je
nunuja JIA = 9,2 g, a Hajmamy nuHuja BO =4 @.

VY tpehoj roguHu mocmaTtpama HajBehy mpoceuHy KOJIMYMHY BOCKAa MMalia je
munuja JIA = 8,6 g, a Hajmawy nunuja bO =2,8 g.

W3 oBux mopmaraka Bumumo jaa iuHUja JIA mma HajBehy mpoaykuujy BOCKa y

CBUM roauHama.

Jla ©Ou ce oCTBapHoO IWJb UCTPXKMBamka, W3BPIICHA je aHAIM3a TMOAaTaKa MPEeKo
aHaJM3€¢ BapHjaHCe paau yTBphUBama CTAaTUCTUYKM 3HAYajHUX pasiuka wusMmehy
uHUIMjatHOT (mpBa roauHa) W QuHamHOr (Tpeha romwHa) Mepema KOIUYUHE
POM3BEICHOr BocKa y TOKy 48" Ha pamy rpaljeBmaxy. PesyiraTn aHaqmse mojaraxa

npukaszanu cy y Tabemn 35.

Ta6ena 35: 30upuu pezynratu aHanuse Bapujance (ANOVA) 3a mpoayKiujy Bocka

Crenen Cyme Cpenune P
H3Bopu
ciiobone KBajpara KBaJpara
Bapujauje
df SS MS F
Jlunuja 6 286,87 47,81 2,27* 0,04
lNoguna 2 6,20 3,10 0,15 0,86
Jluamja  x
12 33,90 2,83 0,13 1,00

roJuHa
['pemika 84 1765,50 21,02

Ha ochoBy TecroBa (F omHoca ynopehenux ca TtabnuuHuM BpeaHocTHMa F 3a

oxrosapajyhu Opoj crerneHa ¢i000/1e) yCTaHOBJLEHO j€ Jia TIOCTOjHU:

e 3Havajan ytunaj muamja (F = 2,27, p <0,05);

® TOJWHA, KA0 W MHTEpaKIMja JIMHH]a ¥ TOJMHA HUCY TOKa3aje CUTHU(UKAHTHE

pasJmke.




Jla ©Ou ce yCTaHOBWIO Ja JIM TOCTOjU pPa3JiuKa IMPOCEYHUX BPETHOCTH, KOJIUYMHE
U3JIYy4eHOT BOCKa Ha pamy rpaljeBmaka y TOKY 48", u3Mel)y CBUX JIMHHja WM CaMmo
u3Mel)y HEeKUX O/ BbUX, Y NPerJIeIMa Y Pa3INYUTUM TOJAMHAMA, TECTUPAHE Cy Pa3jIhKe
cpenuHa y3 nomoh LSD TecTa, ka0 1 HUBO 3Ha4ajHOCTH 5 % u 1 %, MWITO je mpuKazaHo
y Tabenu 20 1.

Ha ocnoBy pesynrata LSD Ttecra (taGena 20 m) Moke ce KOHCTAaHTOBATH Ja
n3mely numaHmMja LSD TecT je mokaszao 3HayajHE pa3IMKE Y WMCTO] TOAMHH MEpeHa
(2009) uzmehy nunuja JIA u BO (0,05),

e u3Mely ocTanux JIMHUja HE IOCTOje CUTHU(UKAHTHE 3HA4YajHOCTH.

W3 pesynrara Hamier orjiena 3a KOJIMYMHY MPOU3BEICHOI BOCKA MOXEMO 1a

YOUHMMO J1a BEJTUKY YJIOTY Y MPOIYKIIMjU BOCKA UMa IMOPEKIIO, OJHOCHO JIMHH]a.

6.2.9. AHaau3a KOJHYMHE NPONOJHCA KO HCIIUTHBAHUX JMHUja

Pesynratu cakynspeHu y TOKy orjena npukazanu cy y 17 m.
[lomauy o cakymbeHMM KOJMYMHaMa mponojuca y Toky 30 mgaHa y TOKy TpH
y3acTONHE TOJMHE, CTAaTUCTHYKKW cy oOpaheHu u mnpukazanm y Ttabenu 36 W Ha

rpadukony 11.

Tabena 36: OCHOBHU CTaTHCTHYKH IMapaMeTPH: Cpeare BpenHocTH (X),cTaHnapaHe

nesujanuje (SD) 3a nponykuujy mporoirca y HICIMTHBAHNM JIMHHIjaMa

o N Jlunuyja (X)

E JIA

° BO BA 1P I'P 11O CT
2007 |5 | 1476640 | 15210413 | 17.19s50) | 12.67317) | 1343001y | 12.6455) | 11.854 7
2008 |5 [ 9.22364 | 950077 | 10.8834s | 7.98p0) | 8.5001.27) 8.000.97 | 7.50(1.12)
2009 |5 | 83841 | 7.72usy | 7-860ssy | 812uey | 7-18usy | 6.760sn | 6.780s2)

[Ipoceune BpeTHOCTH CaKyIlJbEHOT MPOTMOJIKCca y JIMHUjaMa U3 Tabene 36 mpuKas3aHu cy

Ha rpadukony 11.




I'pajuxon 11: [Ipoceune BpenHOCTH CaKyIJbEHOT mporonuca y auaujama: bO, BA,

I1P, I'P, T1IO, CT, JIA y 2007, 2008, 2009 roguau
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W3 nHanpen HaBeneHumx mojaraka y tabenu 36 u rpadukony 10 Bumm ce ma cy
KOJIMYMHE CaKyIUbEHOI MpOIOJIMca OWiIe pa3InuuTe y pa3InyuTUM TOIUHAMA U
JUHU]jaMa.

VY mpBOj TOAMHU TIOCMaTpama HajBehy MPOCEUHY KOJIUMYHMHY MPOIMOIUca UMaja
je muamja [P = 17.19 g, a Hajmamy nmuamnja JIA =1.85 g.

VY npyroj ToIMHM TIOCMaTpama HajBehy MpOCeYHy KOJMYMHY MPOIMOJHCa HMMajia je
munuja ITP = 10.88 g, a Hajmamy nunuja JIA =7.50 g.

VY 1pehoj roguHn nocmaTpama HajBehy mpocedHy KOJIMYMHY MPOIOJIMca UMana
je muauja I'P = 8.38 g, a najmamy nmunuja CT = 6.76 @.

Ha ocHoBy pe3ynrara oriena ypaheHa je nBodakTopcka aHalin3a BapujaHce, Ja
Ou BHJENH: J1a JIU Ce JIMHUja Pa3jIuKy]y M0 KOJMYHHHU MPOCEYHOT YHOCA MPOIOIUCa, 1a
JIM TIOCTOJH YTHIIAj TOAWHE HAa MpOceYaH YHOC U Jia JIU TIOCTOJM MHTEpaKIHja JIMHUja U
TO/IMHA.

VY orjeny je MCOMTHBAHO JEjCTBO JBa (akTopa (JMHUja M TOAMHE) O] KOjUX
CBaKo MMa pasnuuute HuBoe, auHHja cegam (BA, BO, T'P, JIA, TIO, TIP u CT), a
TOAMHATPH ¥ HKHUXOB 33jEIHUYKU YTHIAj HA IIPOCEYaH MPUHOC MPOIOIHCA.

Y tabenmu 37 mpukazaHu Ccy moaand aHanm3e BapujaHce. [Ipukazane cy

BpeaHocTH F Tecta 1 HUBO CTaTUCTUYKE 3HAYAJHOCTH (D).



Ta6ena 37: Ykymnau 30upHu pesynraru aHanuse Bapujance (ANOVA) 3a yHOC

MPOIOJIMCA Y UCTUTUBAHUM JIMHUjaMa

Crenen Cyme Cpenune
HsBopu
cio0oe KBaJpara KBajpara
Bapujaiuje
df SS MS F P
Jluanja 6 116,79 19,46 2,69* 0,02
Fonuna 2 810,92 405,46 56,00** 0,00
Jluanja 12
40,07 3,34 0,46 0,93

roJuHa
I'penika 84 608,14 7,24

p<0.01 p<0.05
Ha ocHoBy TectoBa (F omHoca ynopehenux ca rabmuunum Bpeanoctuma F) 3a
oarosapajuhiu 6poj crernena cia000/¢), mpuKazaHux y Tabenn 37, yCTaHOBJBEHO je Ja

MIOCTOjH:

e Bpio 3Hauajan yrunaj rogune (F = 56,00, p <0,01);
e 3Havajan yrunaj guaugje (F = 2,69, p <0,05);

® WHTEpaKIMja JUHHU]ja X TOANHA HUCY MTOKa3aie CUTHU(DUKAHTHE UTHIIAje.

Jla Ou ce UCTaHOBWIJIO Jia JIM TOCTOjH pasjiKa MPOCEYHHUX BPEIHOCTH KOJHMYWHE
CaKkyIJbCHOT TIporojuca wu3Mel)y CBUX JIMHHja WM caMO H3Mel)y HEeKHX Ol BHX, Y
pa3IUYUTUM TOAMHAMA, TeCTUPaHe cU pasnuke cpeauHa y3 momoh LSD Tecta, xao u

HUBO 3HauajHOCTH 5 % u 1 %, mwTo je mpukazano Uy tabenu 21 m.

Ha ocroBy LSD Tecra (Tabena 21 m) Mory ce KOHCTaHTOBATH y IIPBOj TOIUHHU:

e Bpio 3nauajue paznuke (p < 0,01) uzmehy cnenehux munumja: ITP u T'P (0,01),
ITP u CT (0,01), ITP u JIA (0,01);

e 3nauajue pasznuke (P < 0,05) usmehy nmuuuja: I1O u ITP (0,03);

e lsmehy ocranux nuauja LSD TecT HUje MOKa3ao 3HaYajHE Pa3juKe y OBOj U Y

OCTaJIUM IrogruHaMa.



6.3. PE3YJTATU AHAJIM3E TEHOMA mtJHK

TpaguunonanHe (UIOreHETCKE M TaKCOHOMCKE METOJe 3acHOBaHE Ha
UCTpaXUBamwy U nopehemy Mopdosomkux obenexja, y HOBHje BpeMe ce JONYyHaBajy
WIM YaK W TOTIYHO 3aMemyjy MOJIEKYJapHO  (DHIIOTEHETCKUM MeEToJaMa Koje
ynotrpe0sbaBajy BEJIHMKH OpOj MOJEKYJIApHUX MapKepa MUTOXOHIPHjATHUX H

HYyKJIEapHUX I'e€Ha U TeHOMCKHUX peruja.

CeKxBEeHIIMOHUPAaHU Cy Y30pIH U3 IO jEeAHOT IpPYHITBA M3 CBake JHHHUjE. Y3
nomoh PCR anHamm3e ®W MoJekylnapHOr Tecta Oa3MpaHOr Ha BapHjaOMITHOCTH
MHUTOXOH/IPHJCKHX CEKBEHIIM Y OBOM paJy OTKpHUBaMO pa3jIMKe Koje Ce jaBibajy y
renomy MTJIHK wu3mely mocmarpanux nuHMja, amu u u3Mmely BUX H JIpYrux

xamtoturniosa A. mellifera.

Pesyntatu HYKJICOTHIHHX paclopeia MOCMaTpaHUX CEKBEHIM 3a MoCcMaTpaHe
JuHUje cy AemnoHoBaHe y ,,GenBank®, 3a cBaku cermeHT moceOHO, ca MPHUCTYITHUM
OpojeBuma:
3a ¢pparment ND2 mt/IHK

e JQ778304 nunuja (BA)
e JQ778305 nunuuja (bO)
e JQ778306 nuuwmja (I1P)
e JQ778307 nunuja (I'P)
e JQ778308 nunwuja (I10)
e JQ778309 nuumja (CT)
e JQ778310 nunuuja (JIA)

3a ¢parment16S mTIHK

e JQ778283 nunuja (bA)
o JQ778284 nunuja (BO)
e JQ778285 nunwuja (I1P)
e JQ778286 nunuja (I'P)
e JQ778287 munwmja (ITO)
e JQ778288 munwmja (CT)
e JQ778289 nuuwmja (JIA)



3a ¢parment Cyt-b mTIHK

JQ778297 nuumja (BA)
JQ778298 nunwmja (BO)
JQ778299 nunwuja (I1P)
JQ778300 nunmja (I'P)
JQ778301 nunwmja (I10)
JQ778302 nmunwmja (CT)
JQ778303 nmunwmja (JIA)

3a pparment COI - COIl mTAHK

6.3.1.

JQ778290 nunwmja (BO)
JQ778291 nunwmja (BA)
JQ778292 nunuja (I1P)
JQ778293 nunwmja (I'P)
JQ778294 nuuwmja (I10)
JQ778295 nuumja (CT)
JQ778296 nuumja (JIA)

Pesvaratu 3a dparmenut ND2 mr/IHK

Jla Ou ce netasbHHUje carjelale CIMYHOCTH M pa3iuke u3mely mocMaTpaHux

JMHM]ja U XaIUIOTUIIOBA MEIOHOCHUX IMuelia aHanu3enpanu cy ¢pparmentu MtIHK koju

oboyxsata geco mnoajemuuuiie NADH (ND2). Ilopex kommapamuje HYKICOTHAA Y

nocMaTpanuM JuHHjama 3a TeH ND2, ypaheHna je u muxoBa KoMmapaiuja ca rmojanama

n3 GenBank 3a oapehene xamioTumoBe KoOju Cy oAaOpaHH M KOjU Cy NpPUKa3aHH Y

Tabenu 38.



Ta6ena 38: Xamnmorunosu ¢pparmenta ND2 mt/IHK

PZ?:;I XarmoTurn Aytopu bpoj y GenBank

1. |A.m. macedonica 95-1 Iliasov 361089

2. |A.m.sicula Avrias and Sheppard 35765

3. |A. m. scutellata Arias and Sheppard AMU35763
4. | A. m. monticola Avrias and Sheppard U35761

5. |A. m. mellifera Avrias and Sheppard U35759

6. |A. m. meda Avrias and Sheppard 35757

7. |A. m. macedonica Avrias and Sheppard 35755

8. |A. m. lamarckii Avrias and Sheppard U35753

9. |A. m. intermissa Avrias and Sheppard 35751

10. | A. m. carnica Arias and Sheppard 35749

11. | A. m. capensis Avrias and Sheppard 35747

12. | A. m. adansonii Avrias and Sheppard 35743

13. |A. m. mellifera Avrias and Sheppard 35760

14. |A. m. meda Avrias and Sheppard 35756

15. | A. m. carnica Arias and Sheppard 35748

16. | A. m. macedonica 95-2 Iliasov 361090
17. | A. m. macedonica Iliasov 361088
18. | A. m. macedonica isolate Marino 114503
19. | A. m. caucasica isolate Marino 114496
20. | A. m. sicula isolate Marino 114492
21. | A. m. ligustica isolate Marino 114484
22. | A. m. anatoliaca Kandemir et al. 618919
23. | A. m. cypria clone Kandemir et al. AY618910
24. | A. m. syriaca clone 6800 Kandemir et al. AY618920
25. | A. m. pomonella isolate 8758 | Sheppard and Meixner | AY136625

3a ymopehuBame HammMx Tojaraka ca mnomanmma u3 GenBank mpyrux
XaIJIOTUIIOBA, KOPUIINCHU Cy XaIJIOTUIOBU aatu y Tabenu 38. Pe3ynaratu mHXOBHX

ynopehrBama 1 MOCMaTPaHUX JUHUjAa Cy MPUKa3aHU y Tabenu 22 1.



Ha Oum ce perajbHHMje Youwie pa3IMKe Yy KOMIO3MLHUJU HYKJICOTHIA
ynopehuBaHuX XaruloTunoBa u3 Tabene 22 1, ypaleHa je cTaTHCTHYKa aHajIu3a
1oJaTaKka, OJHOCHO aHAJIM3€ KOMITO3UIIH]j€ HYKJICOTHAA

PesynTaTn ananm3e KOMITO3UIM]€ HYKJICOTH 1A TPUKA3aHU Cy Y PUIIOTY 23 TI.

Pesynrtatu u3 Tabene 23 m roBope Ja MocMaTpaHe JIMHHU]E UMa]y UCTH XaIUuTOTHIT
3a MOCMAaTpaHy I'eH U J1a je y ’eMy NpolieHar 3actymbeHocTu T 45,9%, A je 3acTynsbeH
ca 38,9%, C je 3acrymswen ca 10,3%, a G ca 5%. 3acrymmenoct A + T mapoBa je
84,8%, a G + C 15,3%.

VY Toky eBoiyliMje CEKBEHIa M (YHKIMja MHOTHX TE€Ha cadyBaHa j€ TOKOM
BpEeMEHa Kpo3 TeHepanuje. ['eHe KOoju BoJe MOPEKIO OJ MCTOT NpeTKa Ha3uBajy ce
XOMOJIOTHM.

V3 momoh wmerone ,,Pairwise distance” mpouemeHH Cy CBH TAapOBH CEKBEHIIH,
IbUXOBE Pa3jIMKe Cy MPETBOPEHE y €BOJNYLIMOHE TUCTAHIE M MPHKa3aHe Cy Y MaTpHUIH
(Tabemna 24 1 mpuor).

Metomama MonekynapHe GUIOTeHH]e PEKOHCTPYHUITY c€ (PUIIOTEHETCKH OJTHOCH
KOjU ce mpuKazyjy y obmuky ¢umiorenerckux crabama. la O6u ce Oospe carnenaie
¢uoreHercke Be3e M3Mel)y XaruloTHNoBa AaTux y Tabenu 38 mocMaTpaHuX JIMHHUja

ypahena je u NJ ananusa (nennporpama 1).



Jennorpam 1: @unoreHeTcko ctabdiao — JeHI0TPaM T'eéHETCKUX OJJHOCA Pa3IUnYUTUX

xartoturioa Apis mellifera na ocHoBy Bapujanmja y penocienay

nykieotuaa reaa ND2 mt/IHK.
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.carnica Stogazovac
. C. Lasovo
Jdamarckii

. carnica 35749

. pomonella

. cypria

. anatoliaca

. syriaca



3a yrBphuBame Mocrojama mHoauMopdu3Ma, Tj. MOcTojama cyOromynanyja
YHyTap jeaHe IIomylanuje BeoMa KopucHe uHpopMmaluje maaje F-craTHCTHYKH
napamerap. Bpennoctu F — tecta npukazane cy y Tabenu 25 i (mpuior).

Ha ocHoBy F Tecra (Tabena 25 m) MOry ce KOHCTaHTOBATH:

e 3nauajue paszmuke (p < 0,05) uzmely xamnorumnosa :
ox 0,00 uamehy: A. m. macedonica 95-1 u A. m. cypria, A. m. macedonica 95-2
uA. m. cypria, A. m. macedonica 98 u A. m. cypria, A. m. meda u A. m. cypria,
A. m. carnica 35748 u A. m. cypria, A. m. macedonica 95-1 u A. m. syriaca, A.
m. macedonica 95-2 u A. m. syriaca, A. m. macedonica 98 u A. m. syriaca, A.
m. macedonica 95-1 u A. m. anatoliaca, A. m. macedonica 95-2 u A. m.
anatoliaca, A. m. macedonica 98 u A. m. anatoliaca, A. m. mellifera u A. m.
cypria;
on 0,01 A. m. mellifera u A. m. anatoliaca, A. m. mellifera u A. m. mellifera, A.
m. mellifera u A. m. syriaca, A. m. mellifera u A. m. meda,
on 0,02 A. m. mellifera u A. m. carnica 35748, A. m. macedonica 95-1 u 5O, A.
m. macedonica 95-2 u 5O, A. m. macedonica 98 u 5O, A. m. macedonica 95-1
u b4, A. m. macedonica 95-2 u hA4, A. m. macedonica 98 u H4, A. m.
macedonica 95-1 u I1P, A. m. macedonica 95-2 u /7P, A. m. macedonica 98 u
IIP, A. m. macedonica 95-1 u /P, A. m. macedonica 95-2 u I'P, A. m.
macedonica 98 u I'P, A. m. macedonica 95-1 u /710, A. m. macedonica 95-2 u
110, A. m. macedonica 98 u 710, A. m. macedonica 95-1 u CT7, A. m.
macedonica 95-2 u CT, A. m. macedonica 98 u CT7, A. m. macedonica 95-1 u
JIA, A. m. macedonica 95-2 u JI4, A. m. macedonica 98 u JI4;
ox 0,03 A. m. sicula u A. m. syriaca, A. m. scutelata u A. m. syriaca, A. m.
intermissa u A. m. syriaca, A. m. meda u A. m. syriaca, A. m. capensis u A. m.
mellifera, A. m. scutelata u A. m. mellifera, A. m. macedonica u A. m. mellifera,
A. m. mellifera u A. m. meda, A. m. scutelata u A. m. cypria;
on 0,04 A. m. sicula u A. m. anatoliaca, A. m. scutelata u A. m. anatoliaca, A. m.
intermissa u A. m. anatoliaca, A. m. meda u A. m. anatoliaca, A. m. macedonica
isolate u A. m. anatoliaca, A. m. ligustica isolate u A. m. anatoliaca, A. m.
capensis u A. m. syriaca A. m. macedonica isolate u A. m. syriaca, A. m.

caucasica isolate m A. m. syriaca, A. m. ligustica isolate u A. m. syriaca, A.



m.scutelata u A. m. meda, A. m. meda u A. m. macedonica, A. m. meda u A.
m.meda, A. m. capensis u A. m. carnica 35748, A. m. macedonica u A. m.
syriaca;

ox 0,05 A. m. capensis u A. m. cypria.

e li3melhy ocranmx xamaoTUIIOBa HE MTOCTOj€ CUTHU()MKAHTHE pa3JIuKe.

6.3.2. Pesyararu 3a ¢pparment 16S rRNK mtIHK

Kao u 3a ocrane mocmarpane rene MT/IHK u 3a ren 16S mt/IHK, mocmaTtpanux
JIMHHU]a, CMO pe3yJTaTe CEKBEHIIMOHUPAakha MOpaBHAIN U Mel)yCOOHO yIOpEeaIIN.

Jla 6u ce mojgaTHO YTBPAMIIO Ja JIU MOCTOj€ pa3iauke u3Mely mocmaTpanux JIvHHja,

Tj. na nu cy nonumopdHe, ypaheHo je ymopehuBame momohy mporpama MEGAS,

pectpukimonux ¢parmenara 16S  wmT/JHK, ca pasauuuTM  XamioTUNOBHMA

¢dummorenerckux o3a C, M u A u3 pasmuuuTHX 3eMajba Koju cy mpeysetn u3 GenBank

(tabena 39), na 6u ce J00MIa KOMIUIETHH]a CTMKa (DUIIOTEHETCKUX OJTHOCA.

Ta6ena 39: [Toganm o kopunthenum cekBeniama npeysetum u3 GenBank (Hasus

xamtotuna, pedepenna u uaeHrupukanujcku 6poj u3 GenBank)

Pennu Xarmnoturn Aytopu bpoj y GenBank
Bpoj
1. | A. mellifera European (C) | Collet et al., (2006) EF116868
2. | A. mellifera xaplotype 8 Ozdil et al., (2011) JF825885
3. | A. m.xaplotype 6 Ozdil et al., (2011) JF825883
4. | A. m.European (M) Collet et al., (2006) EF116867
5. | A. mellifera Afrucan(4) Collet et al., (2006) EF116866

TaGena 26 m mnpukasyje €BOJNYLHUJCKY aHAJIM3Y JBaHAECT XaruioTumona A.
mellifera, koja ce 6asupa Ha ymopehuBamy kouTposHor peruona Mt/IHK rena 16S. Y
B0j ce Haja3e MopaBHATE CEKBEHIIE PaJW JIAKIIEr youaBama CIMYHOCTH M Pa3iiHKa

nu3Mel)y BUXOBOT HYKJI€OTHHOT CacTaBa.



Anamm3om cekBeHnu 16S r mMTIHK mocmarpaHux XarioTWUnoBa, y3 TOMoh
nporpama MEGAS, nobujenn cy pe3yiratu ynopehuBama xamioTuiosa (tTadena 26 m)
1 WICHTH(UKOBAHO j€ YKYITHO CceJlaM CTOTHHA TPHUAECET ACBET MOJUMOPPHUX MeCTa, Y
OJIHOCY Ha pe(depeHTHU XaIUIOTHII, Tj. MocToju camo 1 MmoHOMOpdHHU Jokyc (339) mTo
je mpukazano y Ttabenu 26 mn. [lomumopdHa MecTa aHAIM3MPAHUX XaIlUIOTHIIOBA
npejcTaB/beHa ¢y y ogHocy Ha pedepentnu xamotun A, mellifera european (C).

Y3 momoh mporpama MEGAS wuspauyHat Cy CTaTUCTHYKH TIOJalM 3a
nocMmarpane xaroTumnose 3a reH 16 S mt/IHK. Ananuza ykipyuyje GpekBeHiy u 6poj
HYKJICOTHTHUX CEKBEHIIH.

Ha ocHoBy monartaka u3 tabene 27 1, Buaumo aa je y pparmenty 16S r mt/IHK
Opoj maposa A + T (84,6%) nykneoruna Behu y ogrocy Ha G + C nmapose (15,5 %).

Cpenma BpeJHOCT TEHETCKE YIaJbeHOCTH, 33 IOCMATPaHEe XaIJIOTUTIOBE, U3HOCH
2,25%. V3pauyHare BpeJHOCTU IeHETCKE yIa/beHOCTH MpHKa3zaHe cy y tabenu 28 . U3
nojiaTaka MpHUKa3aHUX y OBOj Ta0elu BUIM c€ Ja C€ TeHeTCKa HAaJbeHOCT u3Mely
yrnopehenux xarmnotunoBa kpehe om 0 mo 3,68%. Pesynratu w3 Tabene 26 m Ham
notBphyjy na A. m. European (C) u A. m. haplotype 8 cy ucru xamiorumn. Takohe Buau
Cce Ja O] WHMX TEeHETCKM HHUje yaasbeH xamaotunm A. m. Haplotype 6, jep on uma
cynctutyunjy Ha 372. aykneoruny (A y C) .

[TponienTyanno Hajsehu aucnapurer je u3mely xamtorunosa ['P u BA (3,68).

dunorenercko cradio (Jlenmorpam 2) je mobujeHo y3 momoh NJ metoze.



Jenmorpam 2: ®uUnoreHeTcKo cTabao — JeHI0TpaM T'eHETCKUX OJJHOCA Pa3IUnYUTUX

Hykieotuaa reaa 16S mt/IHK

xartorunioBa Apis mellifera Ha ocHOBy Bapujanja y peaocnena

A.m.8

A.m.6
A.m.European(C)
A.m.European(M)
A.m.(A)

A.m.carnica Bogdinac
A.m.carnica Balinac

A. m. carnica Lasovo
A.m.Prlita

A. m. carnica Stogazovac
A.m.carnica Gradskovo
A.m.carnica Podvrska

Wsrnen nenmorpama 2 TmoOKa3yje Ja MOCMAaTPaHU XaIlJIOTHIIOBH HMMAjy 3ajeTHUYKO

MIOPEKIIO.

Ha ocHoBy F Tecta (Tabena 29 m) MOTYy ce KOHCTAaHTOBATH:

6.3.3. Pesyaratu 3a ¢pparment Cyt b mT/IHK

3nauajue pasznuke (p < 0,05) uzmehy :

FOwuA.m. (A)0,00; 77P w 0,02; IIP w A 0,05; TP u A. m. (A) 0,02; I'Pu bA
0,00; 710 u 5O 0,02; I[1O u I1P 0,00; 710 u I'P 0,01; CT u A. m. european(C)
0,01; CTuA. m.80,01;CT u Am.60,01; CTuA. m M0,02; CT uA. m.(A)
0,00; CTuA.m.80,01; CT u b4 0,02; CT u 110 0,03; JI4 u A. m. european(C)
0,02; JIA u A. m. 8 0,02; JI4 u A. m.(6) 0,02, JI4 u A. m. (M) 0,03; JI4 u A. m.(
A) 0,02; JIA u FO 0,04; JIA u BA 0,04; JIA u I'P 0,03; JIA u I10 0,00.

N3mely octanux XarmioTUIOBa HE TIOCTOj€ CUTHU(UKAHTHE pa3JIuKe.

Cyt b je mpoTeunn koju ydectByje y henujckom nucamy u Hanasu ce usmehy ND6

u tRNK® y wmuToxoHApujamMa. OH ce€ y TEeHETHYKHM CTyJaujaMa KOPHUCTH 3a

onpehuBame

dunorenerckux oaHoca wu3Mely opranmzama, 300T TMOceqOBama

BapujabunHocTu. HajBuiie ce kopuctu 3a oapehuBame omgHoca yHyTap Qpamuinje u



ponoBa, anu 3axBasbyjyhu anammzama Cytb mt/IHK moryhe je oTkpuBame my0spux
€BOJIYyTUBHUX B€3a M YCIIOCTABJhaKhe¢ HOBUX KIIACH(HUKAIIH]A.

Jla OucMO OTKpWIIM CPOAHHMYKE OJHOCE W3Mel)y pa3iMuuTHX XaIlIOTHIIOBa 3a
uHTeprencku Jokyc Cyt b, mocmarpane cy cekBenue ¢parmenara Cyt b mt/JHK 3a
nocMmapase JimHuje, ynopehene cy melycoOHO, anu U ca pa3IMYUTUM XaIlJIOTUIIOBUMA
pa3nuuuTHX (PUITOreHETCKUX JIo3a (JIMHKja WK IpaHa) Koje Cy mpey3eTe u3 OaHKe reHa

(taGena 40). Pe3ynratu muxoBux yrnopehuBama npukasanu cy y tadenu 30 .

Tab6ena 40: Xamnorunosu ¢pparmerra Cyt b mr/THK

Pennu
bpoj XarmoTurn Aytopu bpoj y GenBank
1. |A. m.syriaca isolate WSS9945 Pinto et al., 2009 EF184060
2. | A.m. cypria isolate WSS9929 Pinto et al., 2009 EF184054
3. | A. m. scutellata isolate WSS5455 | Pinto et al., 2009 EF184029
4. | A. m. mellifera isolate WSS1481 Pinto et al., 2009 EF184059
5. |A. m. lamarckii isolate WSS99E13 | Pinto et al., 2009 EF184064
6. |A.m. caucasica isolate WSS2187 | Pinto et al., 2009 EF184051
7. |A. m. lugustica Lee et al., 2010 GU979492

Anamuza mMt/IHK omoryhaBa ymo3HaBame BapujaOWUIHOCTH W3Mel)y jeIMHKUA U
Bpctu no JIHK cexBenmnama. Jla Ou ce A0MaTHO YTBPAWIO Ja JM TOCTOj€ Pa3JIMKe
u3Mel)y mocMmarpaHuMX JIMHUja M JIPYTUX XaIUIOTUIIOBA, Tj. Ja JHU Cy MOIuMop¢He,
ypaheno je, y3 nomoh mporpama MEGAS, ynopehuBame pecTpUKIIMOHUX (parMeHara
nojavaba Cyt B mMt/IHK, ca pazmumuntum xammorunoBuma ¢uiorenercke ynoze C u3
pasIMYUTHX 3eMajba, Koju cy mpeysetd u3 GenBank (tabenma 40). Ymopehusane cy
CeKkBeHIle y ayxuHH on 476 nykieoruna. Kao pedepentHu xammorun, KopumheH je
xamtotun A. m. siriaca (E® 184061). ITogamnu u3 Tadene 30 1 nmokasyjy aa y perocieny
HyKJIeoTHaa y mocMartpanoj cekBenim Cyt b mt/IHK mocroje pasmuke wusmehy
ynopehuBanux xarutoTunona. ¥ Tademu 41 m pukaszana cy noauMopdHa mecta uzmely

XaIuIOTUIOBA HAIIMX MTOCMATPAHUX JIMHU]A U peepeHTHOT XaIuloTHIIA.



Tab6ena 41: [Tonmumopdua mecta ynopehuBanux xariorunosa 3a pparment Cyt b
mT/IHK. [TomumopdHa mecta cy o3HaueHa OpojeBUMa KOjU OJIroBapajy

penocneny Ha ananusupanom ¢parmenty Mt AHA nyxune 476 BP.

XarmmoTun [Tomumopdua mecta
208 378
A. m. syriaca T T
A. m. cyprua T T
A. m. scutellata T T
A. m. mellufera T T
A. m. lamarckuu T T
A. m. caucasuca T T
A. m. lugustuca T C
BO T C
BA T T
[P C T
I'p C T
1o T T
CT T T
JA T T

Ha ocHoBy nogaraka (Ta6ena 30 m u Tabemna 41) Buau ce na:

e mHHja BO uma uct pacnopen Hykineotuaa kao A. m. ligustica y mocmarpanom

¢dparmenty,

o mHHje ['P u 1P pa3znukyjy y ogHOCY Ha cBe ocTajie ynopehuBaHe XarioTUIIOBE,
jep ce Ha mecty 208 Kon BUX jaBiba jeaHa cynctuTynuja (tpansunuja Cy T)y
OJTHOCY Ha OCTaJIe TIOCMaTPaHe XaIlJIOTHIIOBE,

e Jlunuje BA, I10, JIA u CT umajy UCTH XaIUIOTHII KOJU C€ PA3IUKYyje O CBHX

Ipyrux ynopehuBaHUX XarioOTUIIOBA.

VY3 mnomoh mnporpama MEGAS wuzpauyHaT cy CTaTUCTHUKM NOJAalM 32
nocMaTpane xarmtotumnose 3a ren Cyt b mr/IHK. Ananusza ykbyuyje GpekBeHIry u 0poj
HYKJICOTHJIHUX CeKBEHIIH. [lo3uiuja Ko/loHa YKIbYUyje TIPBY, ApYyry U Tpehy mo3unwjy.

PesynTaTn anann3e KOMITO3HIM]€ HYKJICOTH 1A TTpUKa3aHu cy y Tabenu 31 1.



TaGena 32 m je mpuka3 €BOJYIMOHA yaajbeHOCTH yrnopehenux xarmorunosa. Hajseha
ynaseHocT je usmely ITP u A. m. scutellata, a ucraoerto je u I'P ymasmeno oxg A. m.

scutellata. M3mely Hammx nuHUja He MOCTOjU HUBepreHimja 3a rer Cyt b.
[Ipoceuna reHeTHYKa y1aJbeHOCT KOJI yropeheHux xariotumosa je 22,03.

I'enernuka mopehema ymopehenux xammorumoBa Bapupajy ox 0 mo 42,40.
duoreHeTCKe aHAM3E ce MPHUMEHY]Y 32 HCIUTHBAKE CPOJHOCTH M pasiiiKa u3Mehy
BpCTa, MOpeKya, reorpadckor mupema U TIIaBHUX €BOJIYTUBHUX IpaBana. Pesynratu

¢unorenerckkor ucrpaxupama Cyt b mr/IHK mpukasanu cy y aeamorpamy 3.

Henmorpam 3: dunorereTcko crabiao — ACHAOTPAM I'eHETCKUX OHOCA Pa3TUnIUTHX
xamtotunioBa Apis mellifera Ha ocHOBy Bapujanuja y peaocieny

nykieoruaa rena Cyt b rema mt/IHK

A.m.ligustica
A.m.carnica Bogdinac
A.m.carnica Prlita
A.m.carnica Gradskovo
A.m.carnica Balinac
A.m.carnica Podvrska
A.m.carnica Stogazovac
A.m.carnica Lasovo
A.m.cypria

A.m.syriaca
A.m.lamarckii
A.m.caucasica
A.m.scutellata
A.m.mellifera

@unoreHeTcKo cTadiio, PEKOHCTPYUCAHO j€é Ha OCHOBY JCTUMHUYHUX CEKBEHIIU
Cyt b rena xopumthessem MEGAS codrBepa u NJ merose.
Pesyntatu F Tecta mpukazanu cy y tabenu 33 m BpemHoctu mame ox 0,05 ce

cmatpajy 3HauajauM (p < 0,05). U3mehy mocmaTpanux xaroTunoBa u3Mel)y cekBeHIe



Cyt b rena wmT/IHK He mocroje cHUrHUGUKAHTHE pas3iIUKe, OJHOCHO pPAacIopen

HYKJIEOTH/Ia y OBOM I'€HYy HHU]€ MOT0/IaH 3a UACHTU(UKAIN]Y TAKCOHOMCKHUX HUBOA.

6.3.4. Pesyarartu 3a dparment COI — COII mr/IHK

3axBaspyjyhu cexkBennmonupamy MTJIHK onpehen je pemocnen 6a3Hux maposa
y mocMataHuM JuHujama. Pesynraru cekBennmonupama MT/IHK 3a tpancnoptae COI -
COIll cy mopaBuatu u MelycobHo cy ynopehenu.

Jla Ou ce yTBpaMIIO Ja JIM MOCTOje pa3iauke u3Mehy mocmaTpaHux JIMHH]A, Tj. J1a
o cy nonumopdHe, ypaheHo je ymopehuBame mnomohy mnporpama MEGAS, ca
pa3MuUTUM XarutotunoBuMa ¢uiorenerckux yo3a C, O, M u A u3 pazauuuTUx

3eMasba Koju cy mpeysern u3 GenBank (tabema 42), ma O6m ce mo0wia cimka

(HIOreHeTCKUX OHOCA.

Ta6ena 42: [Toganu o kopunthenum cekBeHiama npeysetum u3 GenBank (Hasus

XarjIoTuIa, ayTopH, uaeHTudukaujcku 6poj u3 GenBank, ob:acr)

E;HO;,M Xamnotun AyTtopu g% (r)ljB};lnk
1 |A.m.carnica C1 Munoz et al., (2009) FJ824582
2 | A. mellifera C2f Munoz et al., (2009) FJ824587
3 |A. m.macedonica C2d Munoz et al., (2009) FJ824585
4 |A.m. carnica C2c Munoz et al., (2009) FJ824583
5 |A.m.carnica C2e Munoz et al., (2009) FJ824586
6 |A.m.carnica Nedic¢ et al., (2009) FJ447491
7 |A.m.carnica C2r Coroian et al., (2010) HM117906
8 |A.m. carnica C2q Coroian et al., (2010) HM117905
9 |A.m.carnica C2p Coroian et al., (2010) HM117904
10 |A. m. carnica C2I Razpet et al., (2009) GQ433625
11 | A. m. carnica C2j Razpet et al., (2009) GQ433623
12 | A. m. carnica C2n Razpet et al., (2009) GQ433627
13 |A. m. carnica C2m Razpet et al., (2009) GQ433626




14 | A. m. carnica C2k Razpet et al., (2009) GQ433624
15 | 4. mellifera xaplotype C26 | Coroian et al., (2010) HQ215208
16 | 4. mellifera xaplotype C28 | Coroian et al., (2010) HQ270150
17 | A. mellifera xaplotype C27 | Coroian et al., (2010) HQ270149
18 | 4. mellifera xaplotype C25 | Coroian et al., (2010) HQ215207
19 | A. m. cypria clone Kandemir et al., (2004) AY618921
20 |A. m. anatoliaca Clg Ozdil et al., (2009) FJ357804
21 | A. m. anatoliaca clone Kandemir et al., (2004) AY618915
22 |A. m. mellifera M34 Rortais et al., (2011) HQ337456
23 |A. m. mellifera Ilyasov et al., (2007) EF676104
24 | A. m.caucasica C2h Ozdil et al., (2010) FJ357808
25 | A. m.caucasica Leeetal., (2010) GU979500
26 |A. m. ligustica C1 Franck et al., (2008 uam 2001) | FJ478010
27 |A. m. meda C2g Ozdil et al., (2009) FJ357807
28 |A. m. meda C2f Ozdil et al., (2009) FJ357806
29 |A. m. intermissa Ala Franck et al., (2008 uiou 2001) | FJ477984
30 |A. m. lamarckii Olc Franck et al., (2008 wu 2001) | FJ477994
31 | A. m.litorea O1d Franck et al., (2008 nu 2001) | FJ477995
32 |A. m. scutellata A4 Franck et al., (2008 nau 2001) | FJ477987
33 | A. m. adansoniiA26 Franck et al., (2008 niu 2001) | FJ477990
34 | A. m. haplotype C20 Munoz et al., (2012) JQ977704.1
35 | A. m. haplotype C2p Munoz et al., (2012) JQ977705
36 |A. m. haplotype Cla Munoz et al., (2012) JQ977699.1
37 | A. m. haplotype C2i Munoz et al., (2012) JQ977699
38 | A. m. carnica haplotype C2i |Nedic et al., (2009) FJ447491

Tabena 34 nm mpukasyje ananu3y derpaecer mer xarutorumoa A.mellifera, koja ce
Oasupa Ha ynopehuBamy koHTpoNHOT pernoHa MT/IHK. V Tabenu ce nHanase mopaBHaTe

CeKBEHIIE paJ JIaKIIer YyouaBama CIMYHOCTH U pa3iuka u3Mely mBHXOBOT

HYKJICOTUAHOT CaCTaBa.

IOMOTJIE Jla JOHECeMO 3akjbyuke. Y TalGenmu 43 mpukaszaHa cy NOJUMOpQHA MecTa

ynopeheHux IMHuja.

Busyennu npuka3 nmopaBHaBama (34 1) wiIycTpammja je MyTalja Koje cy HaMm




Tab6ena 43: [Tlonmumopdua mecta ynopehuBanux xamiorunosa 3a pparment Cyt b
mT/IHK. [TomumopdHa mecta cy o3HaueHa OpojeBUMa KOjU OJIroBapajy

penocneny Ha ananusupanom ¢parmenty MtAHA nyxune 401 BP.

XarmmoTun [Tomumopdua mecta

230 359 365

A. m. carnica C1

Apis mellifera C2f

A. m.macedonica C2d

A. m. carnica C2c

A. m. carnica C2e

Apis mellifera carnica

A. m. carnica C2r

A. m. carnica C2q

A. m. carnica C2I

A. m. carnica C2p

A. m. carnica hapl. C2I

A.m. carnica C2j

A. m. carnica C2n

A. m. carnica C2m

A. m. carnica C2k

Apis mellifera C26

Apis mellifera C28

Apis mellifera C27

Apis mellifera C25

A.m. Cypria

A. m. Anatoliaca

A. m. anatoliaca clone 6322

Apis mellifera M34

m. caucasica C2h

. caucasica

. ligustica C1

. meda C2f

> > AA|AI>|AA|A|>|>|I>|> D> AIDIA|A>|I>PIAOO|H
—A (> (>|O0|>|HdA|HlO|dA|ldA|dA|0|0|0|O|dA|dA|Ooo4 o> (>|>|>0l0 0>
—HlOo|o|d[>|I>| O0|d[>|dA|dA|>|I>|>|>|dAd|> | >>|>|HAHdld|d]O|d|4]| 4

> > > > > P

m
m
m . meda C2g
m
m

. intermissa Ala




A. m. haplotype C20

A. m. haplotype C2p

A. m. haplotype Cla

A. m. haplotype C2i

A. m. lamarckii Olc A T T
A. m. litorea O1d C A A
A. m. scutellata A4 A T T
A. m. adansonii A26 T A A
BO T C C
BA C C T
1P C T T
I'P C T T
o C C T
CT C C T
JIA C C T
T A A
T A A
T C T
A A A
T A C

A. m. carnica haplotype C2i)

Ha ocHoBy Hammx pesynrtata npukazanux y Tabemu 43 u Tabemu 34 1, y COI -

COIll mTIHK, ycTaHoBWIH CMO Ja Cy ITYeNie UCTIMTUBAHUX JIMHU]a XETEPOreHe U Ja:

e sunuja BO y oxnocy Ha nmunauje BA, T1O, CT u JIA uma tpansuuujy Ha 230.

noszuiju (uma T ymecro C HykieoTun);

e mHaHje [IP u I'P Ha mecty 359 nmajy T ymecto C HykeoTHa, Koju ce jaBjba y

OCTaJIUM JIMHUjaMa (TpaH3uILHja);

e mHHja BO y oaHocy Ha octane yJmHH]je Ha mo3uiuju 365 mma C, a ocrane

nunuje T HyKIeOTHI;

e sunuje BA, I10, CT u JIA y noTnmyHOCTH MMajy HUCTH penociesn 0a3a Kao u

xarutotun C2d.

[MpoyuaBame 3a cekBenny rema COl - COIl mt/IHK nakon ymopehuBama
pacrniopena 6a3a HaCTaBJbEHO j€ UCTPAXKUBAKBEM Capikaja HYKJICOTHAA Y TO] CEKBEHIIH.
Henosu JIHK koje nmajy Benuku mporieHat A + T HykieoTHaa yKaszyjy Ha MehyreHcke
JIeNIOBE CEKBEHIIE, JIOK JIeJIOBU y KoMme je Benuku mnpoueHat C + G HykieoTuaa ykasyjy

Ha Moryhe reue.



Jla 6u ce neTasbHMjE YOUMIIE Pa3NIMKE Y KOMITO3UIM]H HYKJICOTUAA yrnopehuBaHux
xarmotunoBa u3 tabene 34 m, ypaheHa je craTHCTHYKA aHajIHM3a I0JaTaka, OJHOCHO
aHaJIM3a KOMIIO3MIHMje HYyKJIeoTHaa. Pe3ynTatm aHammse KOMIIO3MIMje HYKICOTHIA
npYKa3aHu cy y Tabenu 35 .

3a yrBphuBame ciauuHocTH wu3Mely xarotumoBa, Tj. BuxoBux MTIHK
u3padyHara je reHeTudka yaasbeHoct (“Pairwise distances”) (auBepreHiuja CeKBEHIIN ).

EBonynumone ymasbeHoct m3mely ynopehuBanmx xamorurnoBa Kpehe ce on
muauMaiiae BpeaHoct 0,00 no makcumanHe 42,27, ca mpocedHoM BpenHornhy 23,4.
[Tomamm u3 Tabene 36 m uckopuithenu cy 3a KoH(UTyparujy (UIOreHEeTCKOT JIpPBETa.
3a mpukasuBame (UIOreHHje M YTBphUBame CpPOJHOCTH U3Mel)y MocMarpaHux
XaIJIOTUIIOBA KOPUCTU ce JeHaorpaMm 1o meromu P mucranme (neighbour — joining

methods), mTo je mpukasaHo Ha aeHgOrpamy 4.



Jennorpam 4: OunoreHeTcko ctabiio — JEHI0IPaM FeHETCKHX OJJHOCA Pa3THUUTHX
xarutorunioBa Apis mellifera Ha ocHOBY Bapmjammja y penociena HyKJICOTHIA

rena tRNKIleu- cytocxrome C oxidase, pernona COll Mt THK

Apis melfifera C2f
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carnica Lasovo
carnica Podvyrska
carnica Balinac
macedonica C2d
carnica Stogazovac

carnica Priita

. carnica Gradskovo

carmnica C2¢
carnica Bogdinac

carnica (C2e

. carnica

carnica C'1
carnica C2n

carnica (C2mi

Apis mellifera C25
mellifera C28
Apis mellifera C27
Apis mellifera C26

carnica C21
carnica hapl. C2/
carnica C2f
carnica C2k

cypria

carnica haplotype C2i
A m.
A m, haplotype C20

haplotype C2p

A.m. haplotype Cla

A.m haplorype C2i
Apis mellifera M34
A.m anatoliaca clone 6322

A.m.
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A.nr.
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CauCasico
litorea Old
adansonii A26
famarckii Olc
intermissa Ala
scutellata A4
figustica C{
meda C2g
mreda C2f
carnica C2p
carnica C2r
carnica C2q
anaroliaca

cauvcasica C2h



Ha nenporpamy 4 youaBa ce MOCTOjam€ IE€T, OJHOCHO YETHPH Kiajga (YKOJIHKO
Tpehy Kiagy NOpUXBaTUMO Kao Kiaay Hene(UHHCAHUX XalJOTUIIOBA), Koje Cy
usrpalene Ha cnenehu HaumH:

1. Tluene ca mpocropa Cpbuje, XpBarcke u Kumpa.

2. Tlyenme ca mpoctopa CroBeHHje W XpBaTcKe, Kao0 M jelaH XalUIOTHI W3

Pymynuje

3. Xamnorun M34, ca mpoctopa Typcke (kion) u Kopeje (KaBkacka)

4. Tluene ca mpocropa Adpuke

5. Tluene ca mpocropa Typcke u Pymynuje.

Ha ocHoBy u3riena neHmorpaMa BUIMMO JIa XalUIOTUIIOBU MEAOHOCHE IT4ele, KOoju
HacesbaBajy bamkaHcko moayocTpBo, ¢y nuBeprupaiu ox A. m. cypria. [To Kandemir et
al., (2006c), na ocuoBy anamusze MT/HK, muena ca cesepa Kumpa mnpumnamajy C
(uIoreHeTcKoj JIMHUjH, J0K MambH 0poj npunaga O GUIOreHeTCKO) JIUHUjH.

CraTHCTHUKY 3HA4YajHOCT AOOMjEHUX pe3yiaTara TecTHpanu cMo y3 momoh F
cTaTUCTHKE 3a HHUBO 3HauyajHoctu P < 0,05. Pesynaratu F — tecta cy mpukazanu y
tabenu 37 I y IpuiIory.

Ha ocHoBy F Tecta (Tabena 37 m) MOTY ce KOHCTAaHTOBATH:
e 3nauajue pasauke (P < 0,05) uzmelhy :
A. m. carnica C2l u A. m. carnica C2p (0,04), A.m. carnica C2j u A. m. carnica C2r
(0,05), A.m. carnica C2j u A. m. carnica C2q (0,05), A. m . carnica C2n u A. m. carnica
C2r (0,05), A. m. carnica C2n ul A. m. carnica C2q (0,05), A. mellifera M34 u A.
mellifera C2f (0,03), A. mellifera M34 u A. mellifera C2d (0,03), A. mellifera M34 u
A. mellifera C2c (0,03), A. mellifera M34 u A. m. anatoliaca clone 6322 (0,04), A. m.
caucasica C2h u A.m. carnica C2j (0,03), A. m. caucasica C2h u A.m. carnica C2n
(0,03), A. m. caucasica u A. m. carnica C2m (0,01), A. m. carnica hapl. C2l (0,01), A.
m. caucasica u A. m. anatoliaca clone 6322 (0,04), A. m. meda C2g u A. m. ligustica
C1 (0,02), A. m. ligustica C2f u A. m. ligustica C1 (0,02), A. m. intermissa Ala u A. m.
caucasica C2h (0,02), A. m. intermissa Ala u A. m. meda C2g (0,02) , A. m. intermissa
Alau A. m. meda C2f (0,02), A. m. lamarckii Olc u A. m. cypria (0,02), A. m. lamarckii
Olc u A. m. caucasica C2h (0,03), A. m. lamarckii Olc u A. m. meda C2g (0,02), A. m.
lamarckii O1lc u A. m. meda C2f (0,02), A. m. litorea O1d u A. m. meda C2g (0,02), A.
m. litorea O1d u A. m. meda C2f (0,02), A. m. adansonii A26 u A. m. cypria (0,08), A.



m. adansonii A26 u A. m. caucasica C2h (0,01), BO u A. mellifera M34 (0,03), BA u A.
mellifera M34 (0,03), ITP u A. mellifera M34 (0,03), I'P u A. mellifera M34 (0,03), 1O
u A. mellifera M34 (0,03), CT u A. mellifera (0,03), JIA u A. mellifera M34 (0,03), A.
m. haplotype Cla u A. m. meda C2g (0,02), A. m. haplotype Cla u A. m. meda C2f
(0,02), A. m. haplotype C2i u A. m. meda C2g (0,02), A. m. haplotype C2i u A. m .
meda C2f (0,02).
e IIporpam MEGAS5 Huje Morao aa uspauyHa pasiuke uzmel)y cienehux naposna:;
A. m. carnica C2p u A. m. carnica C2l, A. m. haplotype C20 u A. m. carnica
C2l;

e lsmehy ocranux nmuauja LSD TecT HUje mMoka3ao 3HaAYajHE pa3yIHKe.



7. JUCKYCHJA

CBako xuBO Owmhe, Koje je pe3ynTaT CEKCyalHOT pa3MHOXaBama, je
JeAMHCTBEHA, HEMOHOBJbMBA KOMOWHAIMja TEHETCKUX (akTopa, ca crenupuIHuM
WHIWBUIYAIHUM OCOOMHAMa, YHjH j€ pa3Boj TeKao y CrenNu(PUIHNM yCIOBUMA KUBOTHE
CpenMHe, Tj. OHO j€ Pa3IMYUTO O] CBUX JPYTHX, a OIET je MpUnagHuk oapeheHe pace,
Tj. TakcoHoMmcke kareropuje. O'Connor (2008) y cBoM pany objarimasa aa, ceM HEKHX
U3y3eTaKka, CBaKM OpraHM3aM Yy MOMYJalldju KOja CE CEKCYaIIHO pa3MHOXaBa HMa
nmocebaH reHeTCKH CacTaB, IITO MOPaMO Jla 3aXBAIIMMO MEJO3H, Y TOKY KOj€ J0JIa3H JI0
pekoMOMHAIM]e YHjU C€ pe3yaTaT orjiefjla y TeHETCKUM jeIMHCTBEHUM TaMeTHMa,
OJTHOCHO CBAaK{ T'aMeT MMa CBOj CIIeUU(UIAH TEHOM.

Kenke menonocue muene wumajy Bume ox 10 000 rena koju  Hacrajy
KOMOMHAIIMjOM ajiejla FHUXOBUX pOAUTEha. 3axBajbyjyhm mocTojamy Beher Opoja
TEHOTHIIOBA Y MTUYEITHEHEM APYIITBY, MOP(OJIONIKE U MPOU3BOIHE OCOOWHE Bapupajy, jep
Cy OHE KBAaHTUTATHBHE OCOOMHE Koje 3aBHce ojf Beher Opoja TeHa U CIIOJbALIE
cpeanHe. Y TOKY M3BEIEHOT TPOTOIMIILET OrJiefa MaTulla MajKa, y JApPYLITBY, Ouia je
UCTA.

MenoHocHe m4Yene y jeAHOM JAPYIITBY Cy Y CHEUU(PUIHHM COIHjaTHUM
OTHOCHMMA, KOjU yTUYYy Ha FHHXOBO IOHANIAkEe W Ha PETYIUCHE MHKPOKIHME Y
komHuIM. [lopex Tora Ha MYENHEE JPYIITBO BEJIWKH YTHILA] MMajy aOHMOTHUYKH
¢daxTopu, mpe cBera KiuMma (CyHUEBa CBETJIOCT, TEMIIEpaTypa, BIAKHOCT Ba3ayxa U
3eMJBHINTA, BETap, aTMOCHEpPCKH NPUTHCAK, UTA), Ka0 U oporpadcku u enadcku
dakTopu Koju YTUUy Ha pa3Boj Beretanuje. Pesynraru uctpaxkuBama Punkadija u cap.,
(2009) mokazanu cy 3HauyajaH yTHUIA] KIMMATCKHX INPHJIMKA HA THEBHY aKTUBHOCT
MEIOHOCHHX I4yela Kao M Ha (peKBEeHIM]y HUXOBUX  mHoceheHoctn XuOpumy
CYHIIOKpeTa y ekcrnepuMeHTy. IbuxoBa HajBeha mocehenocT 3abenexxena je Ha
TeMIiepaTypama Basyxa 20-25°C u peNaTuBHOj BIaXKHOCTH Bazayxa o 65-75%, nok cy
na/laBuHE UMajie HeraTUBaH yTULA].

OnpehuBame “pacHe MPUIMATHOCTH IMYeNia HEOMXOAHO j€ KOJI CENEKIr]e muera
u Oazupa ce Ha ofpehuBamy HEKMX TAKCOHOMCKHUX WHIECKCA (Iy)XKHHA je3uKa, KyOTamHu

uHjekc u ap.) mo Samborski et al., (2002).



Ca ucrpaxuBambUMa OMOMETPUJCKUX KapaKTEpUCTHKA MEIOHOCHHX IT4Yesia Ha
npocropuMa ucroune CpOuje moueno ce mpe jaecerak roauna. [Ipeu pan, Georgijev
(2001), mpuka3ao je Ha OCHOBY OHMOMETPH]CKHX KapaKTEPUCTHUKA, J1a UCIIUTAHE ITUesie
ca cemam Jokanuteta y Tumoukoj Kpajuau, koja TeputopujamHo mpurnanga McTodHoj
Cpbuju, nocenyjy MoppoMeTpHjcKe KapakTepUCTUKE KapaKTepUCTUYHE 3a pacy A. m.
carnica, amu na je HeKe HeHe creluduyHe Mop(oJoNIKe KapaKTepPUCTUKE MOTY
U3JIBOJUTH y MoceOaH €KOTHII, T3B. THMOYKH ekoTHil. Stevanovi¢ (2002) y cBom paay
noTBphyje 3akbydke 0 MOP(HOIONIKHM KapaKTepUCTHKaMa TUMOYKOT €KOTHIIa, a Takohe
U Ha OCHOBY XPOMO30MCKE aHaJM3€ CBpPCTaBa TUMOYKY MUy Yy mocebaH €KOTHN y
OJIHOCY Ha JoTafa ucnutuBaHe muene y CpOuju (CjeHHUKO TMEmTepcKH M OaHaTCKH
€KOTHII).

Ha ocHoBY noOujeHnx pe3yirata UCTpaKMBamba BUIAMMO Jia TIOCMaTpaHe JIMHH]je
mopddodomiku npunagajy A. m. carnica. [Tocmarpajyhu Heke oj] mogaraka 3a BpeJHOCTH
MopdomMeTpujckux mapamerapa y pamosuma (Kandemir et al., 2000; Sheppard and
Meixner., 2003; Kekecoglu, 2007; Martimianakis et al., 2011) youaBa ce ma cy
JICTEKTOBAHE Pa3InYUTE MPOCEUHE BPEAHOCTH 3a UCTY 0COOMHY Ko A. M. carnica u A.
m. macedonica. Amu, u y okBupy A. M. carnica Ha pa3JIMYUTUM CTAaHUIITUMA TOCTOje
pasnuke. Ruttner (1992) o6jaBibyje momatak aa c€ BPEAHOCT KyOHMTAJIHOT HHEKCa
kpehe ox 1,93 mo 2,79 xox A. m. carnica y 3aBHCHOCTH O MOpPEKJa MOCMaTpaHOr
y30pKa mueia U 00jaBibyje Ja MOCTOje TPU pa3iudmTa eKoTurma A. M. carnica aimcku,
NAaHOHCKU U MeauTepaHcku. Kozmus (2008) mocMaTtpa pa3nuuuTe eKOTUIoBE muena A.
m. carnica y CnoBenuju y3 momoh KkpuiHe HepBarype W ynopehuBao ux je u ca
myeaMa U3 Ipyrux 3emasba. M3mely mdaena u3 Apyrux zeMasba M CIIOBEHAYKUX MTOCTOje
CTATUCTUYKHA 3HAYajHE pasiiiKe, JTOK u3Mel)y cIoBEeHAYKWX EKOTHUIIOBAa HE TMOCTOje
CTaTUCTHYKM 3HayajHe paznuke. KyOWTamHM MHIEKC TPOCEYHX  BPEIHOCTH
HCIIMTUBAHUX y30pakKa ce kpetao ox 2,34 no 3,07.

Samborski et al., (2002), Rostecki and Samborski (2007) ymopelyjy pesynrare
Mepema KyOUTaJIHOT MHAEKca NOOMjeHHX pa3MYMTUM MeToJaMa paja M J10jla3e 10
3aKJbydKa Ja Ce jaBJba pa3jiMKa y pazIHuuTHM MepemHMa yciell MPUMEHE pa3IHuuTHX
METOoA.

[Mocnenwux roamHa cazHano ce na mnpocrope CpOuje HacespaBa A. m.

macedonica, 1ok ce panuje cMatpano aa 'y Cpouju xuBu A. m. carnica. 3axBaspyjyhu



no6pom mapketunry CioBenama A. m. carnica je npuxBaheHa M4eiIoM jyrocioBEHCKHX
npocropa. Matuue u3 CnoBenuje cy auctpuOyupane muenapuma uz Cpbuje, jep y
Cp0Ouju 10 ocaMaeceTux roJIMHa MPOIUIOT BeKa, HUje OMIJIO OPTaHU30BaHE MPOU3BOIHHE
MaTuIia. 3axBajbyjyhl MaCOBHOM YHOCY MaTuIla opekyioM u3 CioBeHHje JOILIO je 10
BUXOBE XMOpHUIHM3alMje Cca JIOKAIHUM ,,CPIICKUM Iuenama‘“. PexoMOMHanMja reHa u
Oupame MaTuIla MajKd OJ CTpaHe Myeiapa U BUXOBO (HaBOPU30BamE, JJOBEIH CY 10
Tora jJa je jgouuto go xuOpuamsamwje A. m. carnica m A. m. macedonica. Takohe
,Ja3Mel)y ceBepHOT W jy)KHOT jefla bamkaHCKOT MoJayocTpBa HE MOCTOje Treorpadceke
rpanuile koje oHemoryhasajy nmpotok rexa usmel)y momymanuja. ITo mur. De la Rua et
al., (2009): bankancke pace A. m. carnica, A. m. macedonica u A. m. carnica (ox
ceBepa Ka jyry) YMHE YCKO B€3aHy TPYIy CTAaHOBHHINTBA, IITO Cy IOKa3aje HEeIaBHO
MOJIEKYyJIapHE aHallM3e KpamCcke pace momynanuja u3 Cpouje, CinoBennje u XpBaTcke
(Susnik et al., 2004; Kozmus et al., 2007; Mufioz et al., 2009), koje yka3yjy aa mocroju
MIPOTOK reHa n3mehy mux.

Kamel et al., (2013) npate mopdoJtomike 0COOMHA KO MaTHIIA U Y Pa3InYUTHM
nepuouMa rmocMaTpama Jjojas3e 70 3aKk/by4Ka Jla I0CTOje BUCOKO 3HauajHe pasziuke (P
< 0,05) uzmely nmepuoma Mepema ucTe 0COOMHE.

Jako je HezaxBasHO ymopehuBaTH BpeAHOCTH MOPHOMETPHJCKUX U OHOJIOMIKHX
KapaKTepUCTHUKA IMUesa JOOHJeHUX W3 TMOoJAaTaka y Pa3jIuduTHM PaJoBHMa, jep U caMoO
NUeIUbe JPYIITBO j€ MELIaBHHA pAa3MUYUTUX TE€HOMa, Koje je y pasIu4YuTUM
nepuouMa rmocMaTpama, MoJ| yTullajeM UCTUX (DaKTopa, alld pa3IMYUTOr UHTEH3UTETa
JIeNIOBama, KOJH yTUYY Ha HCIOJbaBakhe KBAHTHTATHBHUX OCOOMHA, MMa Pa3JIMIHTE
NpoceyHe BPEAHOCTH IocMarpaHe ocoOuHe. Takohe, NMPUIMKOM CBakor Mepema
jaBJpajy ce cilyyajHe rpelike Koje cy HeMpeIBUANBE U KOje ce jaBJbajy yclea orneparepa
KOJM MEPHU Y TEXHUYKHUX Pa3Jiora KOju 3aBHCE OJ] HHCTPYMEHTa KOJUM CE€ MEpPH.

Pesynratu LSD Ttecra ( Tabene 8 — 19) moka3syjy Bpio 3HauajHe paziuke (p<
0,01) usmehy nmunmja: BO u BA 3a ayxuHy u MUpHUHY Kpuja, KyOMTalIHU HHICKC,
OyXKHHY | UpuHy Tpeher teprura, nyxuny Oazurtap3yca W Tap3aaHu uHAeKc; bO u
[1P 3a gyxuHy W mUpuHYy Tpeher Teprurta, ITy>KWUHY BOCKOBOT OTJIEAANIA, TY)KUHY H
mupuHy OasuTtap3yca W Tap3anHu uHAekc; bO u I'P 3a gyxuHy kpuia, KyOuTamHU
UHJIEKC, Y)KMHY BOCKOBOT OIJIeJala, IUpUHY OazuTtap3yca u Tap3ainu unaekc; bO u

[10 3a nyxuHYy ¥ WUPHUHY KpHIa, KYOUTAIHU MHIEKC, OpOj KyKUIa Ha 3aieM KpUIY,



Iy)KUHY W IIAPUHY BOCKOBOT OTJIeanIia, AyKUHY U MIHPUHY O0a3uTap3yca U Tap3aiHu
unaekc; bO u CT 3a gyuHy ¥ MHUPUHY KpWUia, Jy)KUHY U IMIUPUHY Tpeher Teprura,
HIMPUHY BOCKOBOT Orjiefjania, AYXKHHY W IIHPUHY Oazutap3yca W Tap3ajHU HHJEKC;
BO u JIA 3a nyxuHy ¥ MIUPUHY Kpujia, KyOUTaTHU UHJICKC, IYy)KUHY U IUPUHY Tpeher
TEpruTa, Ty>)KUHY U IMIHUPUHY BOCKOBOT OTJieNaniia, Ty)KUHY U IMIHPUHY OazuTap3yca u
tap3anau uHjekc; bA u I1P 3a_nyxuny u mupuHy Kpuia, KyOUTaTHH HHICKC, ITUPUHY
Tpeher Tepruta, Ty>)KHHY BOCKOBOT orjejaiia, JyKUHY U IUPUHY Oa3suTap3yca; bA u
I'P 3a ny>xuHy W mupuHy Tpeher Teprura, 1y>KuHy Oazutapiyca, IIHUPHUHY OazuTapiyca
u Tap3anHau uHAekc; bA u [10 3a nyxuHy U MUPHHY KpWiia, Opoj KyKUIa Ha 3aHheM
KpUITy, AY)KUHY U mupuHy Tpeher Tepruta, mupuHy 0asutap3yca U Tap3aiHU UHICKC,
BA u CT 3a nyxuHy U IMUPUHY Kpuja, MUPUHY Tpeher Tepruta, MHPUHY BOCKOBOT
orjiefaia, MYXUHY W mupuHy 0asutap3yca; BA u JIA 3a mupuny Kpuia, IHUPUHY
Tpeher Teprura, AyKUHY U IIUPUHY BOCKOBOT OTJIealla U mupuny 6asurapsyca; [1P u
I'P 3a nyxuHy u mmpuHy Tpeher Teprura, Ay)KWHY U IIMPUHY BOCKOBOT OTJIEJANIIA,
Iy)kuHY Oasutap3yca u tap3annu uHjaekc; [1P u 10 3a gyxuHy u mmpuny kpuia, 6poj
KyKHlla Ha 3a7kbeM Kpuily, AYKHUHY BOCKOBOI Orjejaaiia, AYXKHHY Oazutapiyca u
tap3anau uHjaekc; 1P u CT 3a mupuHy Kpuia, 1y)KHHY BOCKOBOTI OIVIelajila, 1yKUHY
u mmpuHy 6asurap3yca; [IP u JIA 3a ayxuHy M IIUPUHY KpWJia, TYy>KUHY U IIUPUHY
Tpeher Teprura, MIMPUHY BOCKOBOT OTJIEAANIa, Ty>KUHY U MUpHHY Oazurtap3yca; ['P u
[10 3a nyxuHy W MUPUHY Kpuia, Opoj KyKHIAa Ha 3aamkeM Kpuily, TYyXHUHY Tpeher
TepruTa, IKUPUHY BOCKOBOT OTJiealia, 1y)KUHY OazuTtap3yca u Tap3ainu uaaekc; ['P u
CT 3a nyXuHy W WHPUHY KpWIa, IMUPUHY Tpeher Teprura, AYXKHUHY BOCKOBOT
ornenania, WUpuHy OasuTapdyca u Tap3aaHu unaekc; I'P u JIA 3a nyxuny tpeher
TEepruTa, Iy>KMHY BOCKOBOI OTJiefalia, IyXUHY Oa3zuTap3yca, AYKUHY U IIUPHHY
6asutapsyca u tap3annu uHAekc; [10 u CT 3a ayxuHy je3uka, IUPHHY Kpuia, Opoj
KyKWIla Ha 3albeM KpWly, IUpHUHy Tpeher teprura, Ty)KUHY U MIUPHHY BOCKOBOT
orjienaiia, Ty>KHHY U HApUHY Oazutap3yca u Tap3anuau uuaekc; [10 u JIA 3a nmyxuny
Kpuia, TyKuHy Tpeher Teprura, 1y>KuHy W IIUPUHY BOCKOBOT Orjenaiia, Iy>KUHY U
mupuHy 6azutapiyca u tTap3anau uHaekc; [10 u JIA 3a myxuHy Kpuiia, Ty>KuHy Tpeher
TEpruTa, Ty>)KUHY W MIMPUHY BOCKOBOT OTJIeNANIa, Ty)KUHY U IMIUPUHY OazuTap3yca u
tap3anau uHjaekc; CT u JIA 3a Opoj Kykula Ha 3akeM KpUily, AYKUHY H IIAPUHY

Tpeher Teprura, 1y>KMHY U LIMPUHY BOCKOBOT OTJiefiajiia U Jy>KuHy 6azurap3yca.



3nauvajue paznmuke (< 0,05) msmehy nmuuja BO u BA 3a nyxuHy BOCKOBOT
ornenana u IyxuHy BockoBor orienanua; bO u CT 3a nyxuHy je3uka, KyOUTaIHH
WHJEKC ¥ Opoj KyKulla Ha 3aameM kpuiny, BA u I'P 3a kyOuTamHu MHIEKC U TyXKUHY
tpeher tepruta; BA u [10 3a kyOuTaHM WHIEKC W IMIHUPUHY BOCKOBOT orjeAania; bA u
CT 3a nyxuny tpeher tepruta; IIP u I'P 3a mupuny kpuia u Iy>KUHY BOCKOBOT
ornenanua; [IP u CT 3a_nyxuHy je3uka u AyKuHy BockoBor orienanua; I1P u JIA 3a
nyxxuHy BockoBor oriepamia; ['P u CT 3a nyxuny jesuka; ['P u JIA 3a nyxuny kpuia
u mpuHy Tpeher teprura; 10 wu JIA 3a myxuHy je3uka, Opoj KyKdIla Ha 3aHEM
KpUIIY U Iy’)KUHY Tpeher Teprura.

Paznuke koje ce jaBipajy uzmely nuHUja cy n3a3BaHe pa3IMUUTUM UCITUTHBAHUM
TeHOTHIIOBUMA Yy OKBUPY je/IHE JIMHK]E U CIOJbAIBUM (pakTopuMa.

JenHa o1 HajKapaKTEPUCTUYHUJUX OCOOMHA CAaBPEMEHOT IMUEIUI-ET JPYIITBA j&
BEeMKK Opoj WHAMBHIYya, TO jE€CT MYeNia paguiniia y IPYHMITBY KOje TOpea HHX
caynkaBajy TPYTOBH, Y MaJIOM Opojy Y OJHOCY Ha HUX, U Matuia. lbuxos 0poj Bapupa
ox 15000 - 70 000 u Bumie. /IMpekTHO 3aBHCH O] CHIOJbAIIBLUX (aKTOpa U MPOMEHIBHB
je y TOKYy pa3Iu4uTUX Mepuo/ia TOANHE.

Jaunna mnuUenumer apymITBa 3aBUCH O]l IJIOJHOCTH MaTuIE, alld U O]
cnoJpanimux Qakropa. Mladenovi¢ u Mirjani¢ (2003) naBome na je nmomaha karnika
U3y3€THO MapJbHBa IMUeNa M Ja Ha KBAJUTET MAaTHUIE yTUUY MOpPE] T'€HETCKE OCHOBE,
TEMIIEpaTypHHU YCJIOBU y TOKY H-CHOI O/rajama, BEJIWYMHA jaja U3 KOJUX je M3JIeKEHa,
Ka0 U MaKpOKJIMMATCKU YCJIOBH.

[Monmena paga nompuHOCH Aa pa3BOj MUEIHMILET JPYIITBA MOXKE MMATH yOp3aH
WINA CMambeH PacT YCIOBJHEH €KOJIOMIKMM YCIOBHMA U 3aXTEBHMA IIPOMEHE Y CTaPOCHO]
crpykrypu apymrrea (Robinson, 2002; Johnson, 2003). OBakBo MoHamame, Koje je
BEOMa MPUJIAro/IJbUBO U IUIACTUYHO, oMoryhaBa, yak M MOJ €KCTPEMHHUM >KUBOTHUM
YCIOBMMA, YCIOCTaBJ/balkbe XOMEOCTaze Yy MYenumeM JpymTBy. KosekTuBHa
opraHuzaija XomeocTa3e Haj0oJbe je WIycTpoBaHa crocoOHouhy KojoHHje Ia
perynuiie Temneparypy y komuaumm (Oldroyd, 2007), koja je HeonmxoaaH 3a y3roj jJapBe
u ayTkn y 3ajegnuny. Illto je Bume paawiMiia Ha pacnoyiaramky, O0JbU Cy
MUKPOKJIMMATCKH YCJIOBU y KOUTHUIIH.

[Tuenumak Ha KoMme cy mpaheHe NHHHje Hajla3W ce€ Ha HAJAMOPCKO] BUCHHH OJT

270 m, Ha OCYHYaHO] MAJINHH, Ca JIBE CTPAHE OKPYKEH OAarpeMOBOM IIIYMOM. Y HETOBO]



ONMM3MHY Hala3e ce MambM BOhHU 3acanu. [ aBHa myenumba mama Ha OBOM JIOKAJTUTETY
je 6arpeMoBa marma.

ITo momaruma (http://meteoknjazevac.wordpress.com/) KmaxeBall ca OKOJIMHOM
UMa CTETNICKO-KOHTUHEHTAJIHY KIMMY ca CBUM CBOjUM KapaKTepUCTHKama (’KapKa U cyBa
nera u xnagHe 3ume). 3umy 2006/2007 kapakTepHilly TeMiepaType HeyOnuajeHe 3a 0Baj
nepuoa. Bucoke TemmepaType Baszmyxa, ca map JaHa CHera y jaHyapy u ¢ebpyapy
U3a3Bajie Cy pa3Boj Jeria y mueInmbUM APYIITBIMA y IPBOj JA€KaIU jaHyapa Mecera.

Pa3Boj Bereranuje je Takole KpeHyo paHHje M KpajeM jaHyapa INpoLBeTaia je
JIeCKa, a Kpajem MapTa BohHe KyaType. Y TOKy MapTa W anpuia HHje OMIo u3Mp3aBama
Bohaka, jep cy oHe KpeHyJie paHHje y pa3Boj.

VY mpBOM mperjeny MpocedyHa 3acTyIUbEHOCT IT4Yesia Ha paMOBHMa M3HOCHIIA je
2,20, mpocevHa MOBpIIKHA Jieria u3Hocuna je 2,40, mpoceyHa nospmHa meaa 2,90, a
npoceyHa nospirHa nosieHa je u3nocuna 0,10. IIpocedna orneHa KBaauTeTa JIeria je
3,1, a remnepamenrta 4,0. Hajsehy 3acTymbeHocT myena Ha paMOBHMa MMalia je JMHU]ja
BA, nospmmmny nerna nunuja I'P, mena nunamja I10, monena nmuuja I'P, HajBehy
MIPOCEUHY OIIEHY KBajuTeTa Jieria uMmana je smauja ['P, a Hajehy arpecuBHOCT je

nokasaina nuauja CT

[Ipoceuna BpeqHOCT M3Iy4EeHOT BOCKa y TOKY BOohHe mamre u3Hocuia je 6,02 g.
Hajseha konmumHa u3irydeHor Bocka Ouna je y nunuju JIA.

VY npyrom nperneny y 2007.roj. mpocedHa 3acTYIJbEHOCT IMueia Ha paMOBHMa
n3Hocuia je 2,70, mpoceyHa MOBpPIIMHA Jieryia u3Hocuia je 3,50, mpocedHna moBpuinHa
mena 3,50, a mpoceuna moBpmmHa mojieHa je u3Hocwna 0,60. IIpoceuna oreHa
kBanuTeTa nerna je 3,1, a remnepamenta 4,0. M3 oBux momaraka 3akjbydyjeMo aa je y
JIPYTOM Mperjeay Jouuio 10 noBehama MPOCEYHUX BPEAHOCTH MPOU3BOIHUX MpaheHux
0ocoOHWHa, J1a Cy KBAJIUTET JIeTJa U TeMIepaMeHT muena uctu. Hajeehy 3actymsbeHocT
myena Ha pamMoBuMa umana je nuHuja ['P, moBpmmHy nerna muanja BA, mMena nuHuja
[10, nonena nunuja [1P, HajBehy mpoceyHy oueHy KBanuTeTa Jierja MMaja je JIMHHUja
CT, cBe nuHHje cy nobuiie HajBehy oreHy 3a TeMnepamenT (4).

[Tocne cymne 3ume u nposieha y Cpouju, a moceOHO Ha TEPUTOPHUJU OMIITHHE
KwakeBall, KAITHU TEpUOJ o0eIexkaBa Maj Mecell. Y BpeMe I[BeTama OarpeMa maaana

je oOwiHa KuIlla, Koja je OMeTala m4Yeje Yy Cakylbamby OarpeMoBOr HeEKTapa.



[ToBpemenn OECKUIIHU MEPUOAM OMOTYhHIM Cy muenaMa Ja cakyle MpocedaH YHOC
mena 3,28 kg mena. Hajoospe pesynrare y cakymnibamy Meza nmokasania je guHuja bA

Jyn u jyn kapakrepuily BHCOKE TeMmIepaType, He3amamheHe o] MOYeTKa
Oenexema TeMIlepaTypHUX BpeIHocTH Ha mpoctopuma Cpbuje, u cyma. [Ipumeran je
neQUIUT HEKTapa y MEJIOHOCHUM OMJbKama, U3a3BaH HaIlpe] HaBEIACHUM CIIOJballllbUM
¢dakToprMa, OJHOCHO CMam€H YHOC Mela. ABIyCT KapaKTepHIly OOMJIHE MaJaBHHE
(73,5 mm) u mpocedHa Temreparypa Bazayxa Beha ox 30°C. Y oBom MeceIly pe3yJITaTu
orJye/ia 3a CaKyIbame MPONojrca MoKasyjy a cy npaheHe qMHUje MEJOHOCHUX IMTYesa
cakynuiie 13 g. Hajbospe pesynTare y cakyIjbamy Mporojuca nokasana je aunauja [P

VY tpehem mperneay mpocedHa 3acTyIUbEHOCT M4ejia Ha paMOBHMa M3HOCHUIIA j€
1,80, mpoceuna noBpirHa Jeryia u3Hocuna je 1,20, npoceyna nospimuHa mena 4,80, a
npoceyHa noBpiuHa nosiena je usnocuia 0,00. [Ipoceuna oneHa KBajguTeTa Jeria je
3,0, a tremnepamernTa 4,0. Y jecemeM NEpHONY A0Ja3U Ja CMamHUBamba MPOCEUYHUX
BPEIHOCTH TMPOM3BOJHUX OcoOMHA. TemrepaMeHT mmyena je ucTH. MaTuma je crapa
TOAMHY JaHa M YIUIa je y APYry TOAMHY 3aierama. KBamuTer Jierna je OlemeH
npoceyHoM orieHoM 3,0. HajBehy 3acTynsbeHOCT myena Ha paMOBHMA MMaja je JTUHHja
JIA, noBpmmmny nerna nuauja I[P, mena nuamja BO, monena nmamja JIA, HajBehy
MIPOCEUHY OIlEHY KBaJIMTETa Jjerja uMmana je juauja bA, a HajBehy arpecuBHOCT je
nokasasna ntuHuja ['P.

[Ipoceuna temmneparypa Ba3ayxa ox HoBemOpa 2007. mo mapta mecera 2008
n3Hocuna je 1,72 °c y KmaxeBny. Kpajem oBor 3mMmckor mnepuoaa IOILIO j& 10
mopacra TeMmreparypa. ¥ MapTy Temrmeparype OuBajy HemrTo Behe om mpocedHux 3a
OBaj MEpHOJ U J0Ja3u A0 MaJaBHHA, NOCJIE CYIIHOT 3UMCKOr mepuona. Ha mpocropy
ommtuHe Khaxesar y apyroj monoBunu Mapta ( 20. u 27.) momasu A0 MojaBe KaCHUX
Mpa3eBa KOJH HW3a3WBajy HM3Mp3aBamke Bohaka, Koje Cy yCiea TOIUIMX KIMMATCKHX
mpuIKKa paHo (Mecell JaHa paHwuje), yuuie y ¢eHnodasy nperama (Kajcuje, paHe copTe
IJbMBA U Opecaka).

VY npBom nposiechHOM mperyiey IpocedyHa 3acTYIJbEHOCT Mueia Ha paMOBUMA
n3Hocuna je 1,10, mpoceyna moBpimHA Jieryia u3nocuna je 1,40, mpocedyna moBpuinHa
mena 2,60, a mpoceyHa noBpuMHa nojeHa je u3Hocmia 0,40. OmHOCHO y HpBOM
nperneny 2008 roaune y ogHocy Ha 2007 roguHy O6uia je jeaHa MOBpIIMHA paMa Marba

ca muenama u jersioM. Hucke temmeparype y TOKy MapTa Mecela J0BOJIE 10 PEeIyKIIje



nerna. IloBpmmuaa monena y 2008. rommnu Ouna je Beha y omnocy Ha 2007.
TemriepaMeHT muena je UCTH Kao y mperxofaHoMm nepuony (3,00), kao u TeMnepaMeHT
(4,00). Hajsehy 3acTymbeHOCT Iyeja Ha paMOBHMa MMaia je jauauja [IP, moBpmuHy
nerna ymarja bO, mena nmuauja BA, monena nmuumja 1P, wajBehy mpoceuny oneny
kBanuTeTa jerna umane cy nuauje BA, T'P, TIO, JIA, a najsehy arpecuBHOCT je
nokasana aunuja [10.

[Ipoceuan yHOoC Bocka y oBoj rogunu 6mo je 6,29 g. [Ipoaykiuja Bocka Ouia je
Haj0ospa y muHuju JIA.

VY npyrom mpersieny npoceyHa 3acTYIJbEHOCT I4esia Ha paMOBHMa M3HOCHUIIA j€
1,30, mpoceuna noBpIIrHa Jerjia uHocuia je 2,90, npoceuna nospimuHa meaa 2,20, a
npocevyHa moBpmMHa mojieHa je m3Hocwna 0,70. KpamuTter nerma je UCTH Kao y
nperxonHoj roaunau (3,10), anu cy myene y apyroM mperiieny Owie arpecuBHHje 3,8.
Hajsehy 3actynspeHocT muena Ha pamoBuMa umaia je nuHuja ['P, moBpmmHy neria
munuja ['P, mena nunmnja bO, nonena nunuja JIA, Hajsehy mpocedHy oleHy KBaluTeTa
nerna umana je nunuja [1P, a Hajsehy arpecuBHOCT je mokazana nuHuja ['P.

Bucoke temmeparype, KonmmumHa TmagaBuHa on 29,8 MM, OgHOCHO Mama
KOJMYMHA BJIAKHOCTH, KA0 M HAMOH BOJCHE Mape oJ] nmpocevHo 15,4 mb nonpunenu cy
Jla je mpocevaH yHOC MeJla y TOKy IpBa TpH jnaHa Oarpemose mame 2,29 kg. Hajsehy
KOJUYMHY MeJia je cakynuia Juauja [1P.

Cpenma Temrneparypa y JyHy U jyJy je U3HaJl Mpoceka, a KOJWYMHA 1aJlaBuHa Y
JyHY je Owmiia ucnos, a y jyay M3HaJ Mpoceka. ABIYCT KapakTepule Temrneparypa Beha
on mpoceuyne (20,1°C) u camo uyetupu gaHa ca maaaBuHama. IIpoceyna koiaumumHa
CaKyIJbEHOI Tporosiuca y oBoMm nepuoxy wu3Hocu 8,80 ¢g. Hajeehy xomuumny
npornoiuca je cakynuia jaunauja [1P.

VY Ttpehem mperneny mpocedHa 3acTYIUBEHOCT M4Yejia Ha paMOBHMAa W3HOCHIIA €
1,70, mpoceuna noBpiuHa Jeria u3Hocuna je 2,10, mpoceuna nospmuHa mena 5,40, a
poceyHa TMOBpIIMHA mosieHa je m3Hocwia 0,20. Maruma je ynuia y tpehy romuny
kuBoTa. KBanuTteT jeria mma mpocedyHy oreHy 2,90, mdyene y OoBOM Mperjieny HHUCY
nokasuBasie BenuKky arpecuBHocT (3,8). Hajpehy 3acrymibeHocT muena Ha pamMoBUMa
umana je nmuauja CT, nmoBpmmny neria nuauja JIA, mena nunuja JIA, nonena nuHuja
bO, Hajsehy mpoceuny oleHy kBajmuTeTa Jjerja umana je auHuja bO, a HajBeha

arpecuBHocCT je y tuaujama bO u CT.



Jecewmn mepuon (oktobap-HOoBemOap) 2008. roamHE KapakTepucaio je,
yriaaBHOM, TOIUIO U cyBo BpeMe. 3uma 2008./2009. rogune (menembap-pedpyap) HUje
OJICTyIIalIa O] MPOCEKa KapaKTePUCTUYHMX 3a Taj mepuof (,,mpasa 3uma“ ). [ToBosbHH
arpoOMETEOPOJIONIKM YCIOBH OMOTYhUITH Cy pa3Boj Bereraiuje Mo4eTkoM MapTa Mecena.
OBe roauHe HUje OMIIO U3Mp3aBamba BONHUX KYITYpa.

Y npBoMm mposehHOM TIperjieqy 3acTYIUbEHOCT T4esla HMajla je CpPelmby
BpeaHoct 0,8, mpoceyHa MOBpIIKMHA Jiersa nu3Hocuia je 1,70, mpocedna moBpiimHa Mea
2,60, a mpoceyHa moBpiuHa moJieHa je u3Hocuia 0,80. Mama KonuurHa myena v Jeria
y MPBOM TIperiiealy, y OHOCY Ha MPETXOHY TOJUHY, TIOCTIEANIIA € HIKHUX TeMIepaTypa
u nyxe 3ume. Hajmama kommuuHa muena y apymTBy Ouna je y 2009. rogunu, Kao u
nerna. OBe ToAuHe Myelie Cy Cakymnuie Behy KONWYMHY MOJeHa, IITO je YTHIAJo Ha
00JpM YHOC BOCKa. YHOC BOCKa y OBOj TOAMHHU MPOCEYHO M3HOCH y nuHHjama 4,49 ¢.
Hajpehy xonmunny Bocka nmpoaykoBaiia je auHuja JIA.

[Ipoceuna oreHa KBaJIMTETA JIeTyia y MpBOM miperyieny y tpehoj rogunu je 3,0.
[Ipoceuna onena temnepamenta je 4,0. Hajsehy 3acTynsbeHOCT myena Ha pamMOBUMa
umana je nuauja CT, nospunny serna nuauja CT, mena nunuja I'P, monena nunuja I'P,
HajBehy nmpoceuny oneHy kBanuTeTa Jiersia umaina je nuanja CT, a Hajsehy arpecuBHOCT
je nmokazana nuauja CT.

VY npyrom mperieny mpoceyHa 3acTYIJbEHOCT IMYelia Ha paMOBHMa M3HOCHIIA |
3,30, mpoceuna noBpIrHA Jeria uHocuna je 4,70, mpoceuna nmospimHa mena 2,50, a
mpoceyHa moBpmimHa mosieHa je um3Hocwina 0,50. Ox mpBor mo apyror mperyiena
MIPUMETaH j€ pacT Mpou3BoIHUX npaheHux ocobuHa. [Ipoceuna oreHa KBaauTeTa Jeria
y apyrom mperseny y Tpehoj rogunu je 3,0, a temnepamenta 3,90. ITuene cy Ouie
arpecMBHUje y OJHOCY Ha mpBHU mperyes. Hajeehy 3acTynsbeHOCT myena Ha paMOBUMa
nMana je smauja CT, moBpmumny nerna jmauja CT, mena nunauja CT, moneHa nuHUja
JIA, najBehy mpoceuHy oIleHy KBaJuTeTa Jieriia mMmana je juHuja BA, a HajMamy
arpecuBHOCT je moka3aina tuauja bO.

Maj Mecer; KapakTepully yMEpeHe MaJlaBUHe U TeMIlepaType U3Ha] MPOCEYHUX
BpeaHocTH. [[pyra nexana 6una je Hajrorumja ox 1965. rogune. [Ipoceuan yHoc mena y
TOKY TpBa TpHU AaHa OarpemoBe mamie u3Hocuo je 4,49 kg. Hajsehy konmmumny mena

cakynuia je nuauja [1P.



JyH Mecell kapakTepHuIly BHCOKE TemIeparype 1o Tpehe nekane mecera, Kajaa
JI0J1a3M JI0 Majia Temreparype. Jyi mounmke CBaKOJHEBHUM IaJlaBUHaMa, 1a Ou oj1 apyre
JeKaze JOoUUIo A0 TpecTaHKa MajJaBHMHA W TopacTta TemrepaType. ABrycT je Ouo
TOIUTH]H O] jyJla U y OBOM Iepruoay OWIIo je Mame najaBuHa. Temmeparype Ba3ayxa, y
Tpajamy ox 20 mana, 6ue cy msuax 30°C, mTo je 6uT0 HeyoOHYajeHO 3a OBaj Mecell,
Kao 1 Behe mprcycTBO BeTpa KOjU j€ yBao O CeBepa Ka jyry (CEBEpHH).

MenoHocHe myene y TakBUM CIHOJbAIBUM YCIOBHUMA, NMPOCEYHO IO JIMHU]H,
cakynuie cy 7,54 g npononuca. Hajsehy xonuuuny mporonuca je cakynuia JTUHHja
I'P.

VY tpehem mperneay mpocedHa 3acTyIUbEHOCT M4ejia Ha paMOBHMa M3HOCHUIIA j€
1,90, mpoceuna nopiuHa jeria u3Hocuna je 1,60, mpoceuna mospmuHa mena 4,20, a
npocevHa nospiinHa nosieHa je m3Hocuia 0,20. Tlpocedna olieHa KBanuTeTa JIeryia y
tpehem nperneny y tpehoj rogunu je 2,9. Maruiie cy yiie y 4eTBpTY TOJIUHY )KHBOTA.
[Ipoceuna omnena temmnepamenTa y tpehem mperneny je 3,9. Hajsehy 3actymsbeHoct
nuesna Ha pamoBuMa umana je auauja [10, noBpumny nerna nuauja CT, mena nuHuja
I1P, monena nunauja CT, HajBehy mpoceuHy oOlLleHY KBajMTeTa Jerjia MMaje Cy CBe
nuHMje, ceM nuHHja BO, cBe nuHMje cy noduse HajBehy OleHY 3a TeMIIEpaMeHT.

[To mpoceuynum BpeAHOCTHMA MOBPIIMHE MMYesia Ha pamoBuMa npumehyje ce na
je 2007 roguna Omia HajIIOTOHUja 32 pa3BOj MUEIMILET JAPYLITBA, cIa0Uju pas3Boj je
6uo y kxumHoj roauHu (2009), a cymmna (2008) rogumHa HHUje MOroja0OBajia Pas3Bojy
MYEIHET JPYILITBA.

On moueTka axkTHBHE CE30HE [0Ja3d J0 TNoBehama KOJIMYMHE M4Yena y
NUeIUbeM JIPYIITBY, Aa OW ce KpajeM JieTa CMamuiIa KoiluuumHa mdena.. Hucka
TeMIepaTypa Ba3ayxa OMeTa akTUBHOCTH MueJa, 1a Kaja je XJIaaHo, muene cabupayuie
cy y xomHunu. Kaza je remneparypa Ba3ayxa BHIlA, Y KOIIHUIIM CY YIJIABHOM ITYeJie U3
kyhHor nepuona xxuBota. Takohe mpumehyje ce na je Opoj myena y JpymTBy MOYETKOM
centemOpa Behu y ofHOCY Ha Opoj mUena Kpajem Mapra meceria. OBakaB OJHOC MYena y
JIpYILITBY, Ha Kpajy U Ha MOYETKY Ce30He, oMoryhaBa MYelumbeM APYIITBY YCHEIIHO
NPEXHUBJHABAE Y HEMPEABUIMBUM YCIIOBHMA.

W3mely mpoceuyHuX BpEIHOCTH 3aCTYIUBCHOCTH Iuelia Ha pamMoBHMa u3Mehy
ronuHa Ha ocHoBy LSD Tecta (TaGenma 17 m), Buau ce na mocToje BpJIO 3HAUYAjHE

pasliiKe y MpOCEeYHOj BPEIHOCTH MOBPIIMHE ITYesia Ha pamouma n3mehy 2007. u 2009.



roguse u u3mehy 2008. u 2009. ronune. Matuna Majka y IpymTBy Ouia je ucrta y CBUM
HampeJ HaBeleHUM roauHama. [lo MpoceyHWM BpEeAHOCTHMMA MOBPIIMHE IMYela Ha
pamoBuMa, npumehyje ce aa je 2007. ronuHa Ouiia HAJIIOTOIHUjA 3a PA3BOj MUETHEHET
JIpYIITBa, cllabuju pa3Boj je 6mo y kumHoj roguHu (2009.), a cymnua (2008.) ronuna
HH]€ MOTro/I0Baja pa3Bojy MUEITHLET IPYIITBA.

Pesynratn mpukazanu y tabenu 21 roBope ga KOJMYMHA TYENa y JIPYIITBY
3aBHCH O] HACJIE[IHE OCHOBE, IEPHO/Ia Y TOKY TOAMHE (TIperyien), KalleHAapcKe TOAnHE,
JIM UCTO TaKo W croJpallkux (akropa. Temmeparype Bazayxa y TOKY mperjena ouse
Cy pa3iuudTe, INTO j€ YTHIAJO0 HAa KOJMYMHY IMUela Yy KOIIHUIU Yy TOKY
npernena. Takohe, paznmuuurta je Omia Qy)KWHA 3MMCKOT MHPOBama y Pa3IMuUTHM
roJuHama, MITO je YTUIAI0 Ha 3aCTYIIJLEHOCT MYelia Ha paMOBHUMA.

[ToBpiHa OTBOPEHOT M 3aTBOPEHOT JIeTJia 3aBUCH OJ] IUIOAHOCTH MAaTHIEC H
crioJpalimbuX (pakTopa, a 01 Fera 3aBHUCH pa3Boj Mmuelnuibe 3ajeanuie. Mladenovié¢ u
cap., (2004) mocmaTpajy 3aBHUCHOCT BEJIIMUMHE JIETJa W TOJICHApyIIa W J00Hujajy na
KOpeanroHa 3aBucHOCT u3Mely mux nznocu 0,81.

Ca nosehamem Temneparype y nponehe, moBehasa ce u 6poj MeTOHOCHOT OWJba.
Ox modeTka MYENHIbE Malle 0 MPUIIPEME MYETHEEr APYIITBA 32 3UMY ITUYCITHEHC
JPYLITBO YCIIOCTaBJba OMOJIOIIKE ONTUMYME, IIPU YeMy Martula nosehasa mim cmamyje
nojaramke jaja, Tj. Mema HMHTe3uTeT 3aierama. [lo Neupane and Thapa (2005)
KOJIMYMHA Jierna je Hajeha y mposehe M y muenumeM JpPYIITBY Bapupa y TOKY
rogummpux g06a. ITo Pankiw et al., (2008) mosehana ctoma pacra KoJOHH]a jaBjba Ce
Kao Mocieania nosehaxnor yHoca.

VY tabenu 16 m Buau ce na je Hajseha mpoceyHa nmoBpirHa jeria ouna y 20009.
TOJIMHM U J]a TIOCTOj€ BPJIO 3HAYajHE pasiiMKe y moBpmrHHM Jieria usmehy 2008. u 2009.
roJUHEe, Tj. U3Mehy CyliHe W BIakHe roguHe. Beha koawdmHa BIIAKHOCTH M BHUCOKE
TEeMIeparype yThLanza je Ha Behu pa3Boj Jersiia y OAHOCY Ha JApyre TOJMHE.
Cratuctuuka 3Havajoct (p > 0,01) mocroju u3mel)y mpocedne MOBpIIMHE JIeryia y
2008. u 2009. ronunau. U3mehy 2007. u 2008, kao u uzmehy 2007. u 2009. ronune, He
MOCTOJM CTAaTHCTHYKA 3HAYajHOCT M3Mel)y pas3nuka y mpoceyHO] 3aCTYyIJbEHOCTH JIeTiia
Ha paMOBHMa.

Ha ocHoBy Hammx mojgataka (tabema 23) MOKe Ce 3aKJ/bY4YMTH Ja IMOBPINHHA

Jeriia y BeJMKO] MEpPH 3aBHCH OJI CIOJballlibuX (akTopa (roAauHe U BpeMEHa Kaja ce



nocMaTpa APYIITBO), O ocoOMHA MaThlle Majke (HacjeaHe OCHOBE), 1a pacTe y TOKY
nposiehHO- JeTHer nepruosia 1 Ja TEMIIO pacTa Jierja onajaa KpajeM JieTa.

3a pa3znuky oA aAomahux >KMBOTHEA, MEJIOHOCHE IYEJIe CaMe CaKyIbajy,
npepal)yjy, KOH3epBUILY U JIarepyjy HEOIXOJHE 3aInuXe XpaHe (MeJ U mepry) y npeneiny
Jeryia WM 3UMCKOT KiTy0OeTa, 3a MCXpaHy WiaHoBa ApymTea u jerna. Mirjani¢ u cap.,
(2005) momaze mo pesyiaTaTa Ja HajayXKe JKUBE ITUYENE XpambeHE MeIOM. AKTHBHOCT
4esa 3a CakyIubake HEeKTapa JUKTHpa jaunHa MUEUbEr APYIITBA, CacTaB U KOJIMYMHA
Jerna y IpylTBY, Kao U Mpas3aH npocrop Ha cahy. Ilponykiuja neria u myena cMamyje
npunoc mena Wilde et al., 2009). Mladenovi¢ (2006) 3akibyuyje aa je KBaJUTET W
IPOAYKTUBHOCT MUYEIMELUX JPYIITaBa y AUPEKTHO] KOpeJIalMju ca METEOPOJOUIKUM
yCIOBMMA M KalallUTeTOM MEIOHOCHE (pjiope. MHTEH3MBHA MPOAYKIMja JIerIa U myesa
CMamYyje MMPUHOC Mea

[logjauu o mpoceyHMM BpelOCTHMA IMOBPUIMHE MeJa y KOLIHMIM 3a CBaKy
nocMaTpaHy TOAMHY Haja3e ce y Hpujory y Ttabenu 16 m, a 3Ha4ajHOCT pa3jiMKa
NPOCEYHHUX BPEIHOCTH MOBPIIMHE MEJa Yy pa3IMYUTHM TOAWHAMa y MPHIIOTy y Tabenu
17 n. Bpno 3nauvajua craructuuka pasnuka (p < 0,01) moctoju usmehy 2007. u 2009.
rongune. Haj3nayajuuja myenuma maia 3a rmocMarpaHa JApyIiTBa je 6arpeMoBa maria y
K0jOj m4elie cakyne Hajehy xonmmuuHy mena. [locie GarpemoBe maimie je MamU YHOC
nuBajckor Hektapa. ['ommue 2007, maja mecema, OWIO je OKO YETHPHU ITyTa BHIIE
najaBuHa y oaHocy Ha 2008, a yak neBeT myTra Bullle NajaBuHa y oaHocy Ha 2009.
rofauHy. Y nepuony uperama 6arpema 2007. ronuHe mueNrba APYIITBA HUCY CaKyNuiIa
ONTUMAJIHY KOJMYMHY MEZa, WITO C€ OAPAa3miIo Ha CBEYKYIHHM IPUHOC Mela Y TOKY
roaune (pezynTar tpeher npernena).

VY myenumeM JAPYHITBY Yy Pa3IUYUTUM MEPHOAMMA CY PA3IUYUTH HYTPUTHBHU
3aXTEBH.

JloObujeHn mojany y HalleM HCTpaKuBamby oMoryhaBajy Ham Jla ce 3aKJbydd: Ja
KOJIMYMHA ME/Ia y KOLIHHWIIM BapHpa, J1a Cy pa3InyuTe KOJIWYMHE MEAA Y Pa3sTUUYUTUM
nepuojuMa y TOKY TOJMHE, M Ja T€ KOJIMYMHE 3aBUCE O]l CHOJhallllbuX (hakTopa,
OJIHOCHO MHTEpaKIije HaclelHe OCHOBe M croJeaiimux (akropa. Komnuuny mena y
KOITHUIIA JTUKTUPA]Y CTIOJbAIIBH PaKTOpH (MHUKPO U MAaKpO yCIOBH).

ITo Pankiw-y (2004), me1oHOCHE muelie Ha OCHOBY (hepOMOHa JIeriia OUTydyjy O

caKyIbamy mojicHa, anu takohe Pankiw et al., (2008) o6jaBsbyjy na ce moBehana croma



pacTa mYeIubEr IPYIITBA jaBJba Kao MOCIEANIIa YHOCA TojieHa. Beha konmmuunHa nerna,
Kao YHyTpalmu (akTop, CTUMYJIHIIE CaKyIJbakhe HEKTapa, a CIOJbAlImhU (PaKTOpU
(TemmiepaTypa, CBETJIIOCT, BETap, KHIla, OOJAYHOCT, BIAKHOCT) YTUYy Ha MOTpary u
aKTUBHOCT ITYejIa Koje cakyrsbajy mosnen. Takohe Sagili and Pankiw (2007) 3akmbyuyjy
Jla MEJOHOCHE ITYEeJIe BEILTO PEryIUIly KOJHYMUHY MOJICHa Y KOIIHUIM Y 3aBUCHOCTH O]
norpeba JpYIITBAa 3a UM, ald Takohe 3akibydyjy Jla je MEXaHHM3aM peryialuje
KOJINYMHE TI0JIEHA Y IPYLITBY KOMITJICKCAH U OCTaje KOHTPaBEp3aH.

[Ipoceuyne moBpIIMHE MMOJICHA BApUPA]y y PA3TUYUTUM TOJMHAMA IITO CE BUAM
U3 Tojaraka npukazanux y tabenu 26. [logaum u3 tabene 17m (mpusor) notephyjy aa
nmocToje BpJyio 3HauyajHe pasnuke udmehy 2007. u 2008. rogune, kao u usmehy 2007. u
2009. rogunae. Ha Hammm mpoctopuma, y 3aBHCHOCTH o1l (peHodaza BohHUX KynTypa,
NpOAYyKIMja TOJIeHAa MOoYube KpajeM ¢edpyapa M 3aBpliaBa ce KpajeM jeceHH. 3a
Tumouky Kpajuny kapakTepucTUyHH Cy KacHU Mpa3eBu. OHM HETaTUBHO yTUYYy Ha
[IBETOBE OMJbaKa, OJHOCHO IIOJIEH.

Pesynraru orsiena (Tabena 26) mokasaiu cy Ja ce MOBPUIMHE MOJICHA y APYIITBY
Memajy. Hajseha moBpmmHa mosnena yrBpheHa je y mepuonay Ipe IJIaBHE Maiie, y
nepuoay Kaja je HajBeha KoJW4yuHa JIeTsa Y KOIIHUIM (apyru nperien). Ha konumauny
MOJICHA BPJIO BEIWKH YTHIIA] MMa TOPEKJIO (HacjeaHa OCHOBA), ajld W CIIOJballlbU
dakTopH, jep ce KOJIMYMHA TOJIeHa y IPYIITBY MEHa Y TOKY aKTHUBHE ce30He. Takohe,
Ha OCHOBY pe3yJTara oriiefia BUAM Ce J1a BpJIO 3HauajaH yTHIlA] HAa TIOBPIIMHY MOJIEHA Y
IpymTBY mMa (akTop TOJMHA, OJHOCHO paszliuKa y KOJWYHHH CAKYIJHEHOT IOJICHA Y
TPOTOJUIIKHEM OIJIeAY YCIOBJ/bEHA j€ Pa3IUYUTUM METEOPOJIOIIKUM MpUIMKama y
roJuHamMa M ycJIIOBUMa TIalie.

[Ipoceuna omeHa KBanWTeTa JIeTNa, MYETUBLUX JIPYIITaBa Yy JIMHHjaMa,
cmamuBasia ce o 2007. no 2009. roguHe, WTO Ce€ BUIAM HAa OCHOBY MPEICTABIbEHUX
pesyaTata y Tabenu 16 m (mpmiior), Kao M W3 MojaTaka JaTHX 3a 3HAYaJHOCT pa3iinKa
IPOCEYHUX BPETHOCTH OICHE KBaJHWTETa Jierjaa y pa3nuuuTuM roauHama (17 o
npuor). U3mely npoceunux onena kpanurera jeria 3a 2007. u 2008. ronuHy nocroju
CTATUCTUYKM 3HavajHa pa3nuka. Behm BpemeHnckn wmHTepBan usmehy mpee u Tpehe
TOJIMHE TIOCMaTpama OAPa3uo Ce Ha BPJIO 3HAYajHy CUTHU(GUKAHTHY pa3iauky m3mely
omena 3a 2007. u 2008. roguny. M3mehy kBanutera nerna y 2008. u 2009. ronuau He

MIOCTOjU CTATHUCTUYKA 3HAYajHOCT. 3axBasbyjyhu MmomuaHIpuju, MAaTHLA Y TOKY jEIHOT



naHa (1Ba) HAIyHH CBOjy cIiepMaTreKky crepmaro3ouguma. Ca CBaKMUM HOBHUM JaHOM
CIIEPMATO30HMIU Yy CIepMaTell Cy CTapUju U TyOe BUTAIHOCT. Miage MaTuie Ccy
MIPOJIYKTUBHH]E U JICTJIO UM j€ KBaJIUTeTHU]je (KommnakTHH]e). O1ieHa KBaIUTETA JIeriia y
MYESIUEHEM APYIITBY 3aBHCH O]l CIOJbalIbuX (hakTopa (Mperiies] U TOJMHA), aJlh U O]l
IUXOBE MHTEPAKIIN]E Ca TUHUJOM, Tj. IOPEKIIOM MaTHIIE.

JlobujeHu moaary 3a olieHy KBaJIUTETA JIETJIa MOKa3yjy Ja Mm4elie ca TePUTOpHUje
Hcroune CpOuje nmajy KBAIMTETHO JICTJIO M Jla y TTOCMaTpaHUM JIMHHjaMa HUJje JOILIO0
JI0 YKPILITamka y CPOACTBY.

Breed et al., (2004a); Arechavaleta - Velasko and Hunt (2003, 2004) cmarpajy
Ja je on0pamMOCHO TIOHANIake MEJAOHOCHE TMYelie KOMIUIGKCHO U TeHETCKH
nerepmuHucano, a Breed et al., (2004 b) nonase mo 3akibyduka Aa je HEPBHH CHCTEM
oJIroBOpaH 3a moHamiamwe. 1roen et al.,. (2008) cmarpajy ma koj myena IMOCTOje
BpPEMEHCKE BapHjaldje arpecuje y ucroBeTHuM yciaoBuma. Paleolog (2009) o6jaBibyje
Jia je, KOl IPYIITBA KOja Cy arpeCUBHH]a, arPECUBHOCT BHIIIE TEHETCKH YCIOBJbEHA, TIOK
KOJ[ IpYIITBA KOja Cy MUPHH]a arpECUBHOCT U3a3UBajy CHOJbALIBU (AaKTOPH.

Ha ocHOBY o1ieHa nnpoceyHe BpeIHOCTH TeMIIepaMeHTa IT4esia 3a CBaKy rOJIUHY
(tabena 16 1), MOKEMO Ce€ 3aKJbYYHTH JIa HEMA BEJIIMKUX BapHparmba y TEMIIEPAMCHTY Y
paznuuuTUM ToanHama. He mocTtoje curHuduKaHTHE pa3jiiKe Y MPOCEYHUM OIleHaMa
TEeMIIEpaMEeHTa MMuesa y JIMHUjaMa y pa3indyuTuM roguHaMa

W3 nampesn HaBeIeHOT, €BUJICHTHO j€ Ja TeHeTCKH (akTop (JMHHU]ja) UMa BPJIO
3HaYajaH YTHUIA] HA TOHAIIamke, aJld UCTO TAaKO Ha IOHAIIAmke BPJIO 3HAYAJHO YTHUY
UHTEpaKIyja JUHUja U TOAMHE, LITO jé HOPMAJHO, jep Yy Pa3IMYUTUM ToJWHaMa y
JIPYIITBY Cy Pa3jMYUTA TCHOTHUIIOBH, & W Pa3NU4UTH crospammu (akropu. [Topen
HacJIeMHE OCHOBE, Ha WCIIOJbaBambe€ TEMIIEpaMEHTa BpJIO 3HauajaH yAeo HMajy |
crioJpamimbi (GaKTOPU KOjU Cy NMPOMEHJBUBH Y BPEMEHY M KOjU YCJIOBJbaBajy jEIHU
Ipyre, mTo HaMm NoTBphyje 30upHu F — Tecr.

Ha ocHoBy pe3ynrara npahema yHOCa Meia y IpYIUITBY MHOTH UCTPaKUBAUYH CY
3aKJbYYHMIIA JIa KOJIMYMHA MeJIa y JAPYIITBY 3aBUCH OJf MHOTOOpOjHUX (akTopa, HIIp.
jauwHEe JPYINTBA, YAAJbCHOCTH TMallle, KJIMMATCKUX TPWINKA, HACJEIHE OCHOBE,
CTapocTH MaTHIle, KOHIeHTpauuje miehepa y Hekrapy (Gontarz and Socha 2001;
Jablonski and Koltovski 2003; Scheine et al., 2004; Jle6eoes u Jlebeoesa (2001);

Szymas et al., 2007). Y npBoj roauHd orjiena, y TOKy OarpemMoBe IMaiie, mpocedHa



KOJIMYMHA CaKyIJbeHOT Mea Ouna je Beha o mpocevyHe KOJIMYMHE CaKyIUbEHOT Mesia y
2008. rogunu, a mMama y ogHocy Ha 2009. romuny. M3mely mpoceune cakymnsbeHe
konumunHe Mena y 2007 u 2008 rogunu moctoju 3HavajHa paznuka (p > 0,05). Uzmehy
pe3ynaTata orjiena 3a yHoc mena y 2007. u 2009. u 2008. u 2009. mocroje Bpiio 3HaUajHE
craructruke pasnuke (p > 0,01).

JloOujenu pe3ynratu Takohe moTBphyjy Aa je yHOC HeKTapa, OJHOCHO KOJIWYUHA
Mela y KOIIHWMIM OCOOMHA KOja 3aBHCH OJ] HACIEJHE OCHOBE, ald M OJ[ JIPYTUX
cnoJpammux (akropa. Y 2007. roguHH, y Bpeme I[BeTama Oarpema, CBaKOJHEBHO je
najana kuma, 1ok je 2008. roguHa Omia je CyliHa, IITO HUjE MOTOJOBAIO JIy4eHY
HEKTapa.

[Tuene panunune crapoctu 12 - 18 mana mmajy crmocoOHOCT Jydera BOCKa O]
Kora rpaje BepTukaiHo cahe o mecroyraonux hemuja (ca obe cTpaHe) ymje je neo
usrpaljen ox Tpu pombOa Koju o0pasyjy Mpu3My, y KOjuMa OJrajajy Jerjio U 4yBajy
MOJICH U MeJZl. Men jarepyjy u3Haj Jieryia y ropmeM neny cara. Cat Mmopa OUTH jak 1a
OM HOCHMO HEKOJIMKO KWJIoTpamMa MeJia, IMoJjieHa U JIapBH, 3akbydyje Ruttner (1988), anu
OH MMa M YJIOTY Kao H yJory 3ajpkaBama ¢epomona (Brockmann et al., 2003). J)Kusot
MEIOHOCHHX IT4yelia oJBuja ce Ha cahy. JennHCTBeHa 0COOMHA MEIOHOCHUX ITYela je Ja
rpage cahe CKOpo MCKJbYYHMBO OJ BOCKAa, KOJH JIy4e CHeEIHjadnu3oBaHe >kie3ne. Ha
ocHOBYy mpahema nydyema Bocka W pesyarata LSD tecra (tadenma 19 m) moxe ce
KOHCTaHTOBaTH Aa u3Mmehy mnuHuja LSD Tect HUje moKka3ao 3HaYajHE Pa3iuKe y UCTO]

TOAWHU MCPCHA, Ka0 U 3a IPOCCYHEC BPCAHOCTU YHOCA BOCKA Yy pPa3JIMYUTHM I'OJAWHaAMa.

U3 pesynrara oriena (ANOVA) 3a KoaHMurHy BOCKa yo4aBa ce Jia BEJIUKY YJIOTY
y IPOAYKITMjHA BOCKA MMa TIOPEKJIO, OJJTHOCHO JINHU]A.

[Ipahen je n yHOC mponoiuca y TOKY aBrycTa MeceCa y TPU y3acTOIHE TO/IMHE
y3 nomoh “xBataya”. [Ipononmuc je 3Ha4yajaH 3a umyHuteT kononuje (Garedrew et al.,
2002). 13 nobujenux mojaTaka, BUIM C€ Ja Ha YHOC BPJIO BEJIHKH YTHUIQ] MMaju
criojpallilbu  (pakTopu, Kao M MHOpeKno. Y NpBOj TOAMHU IOCMAaTpama, IpoceyHa
TeMIlepaTypa Ba3ayxa Ouja je 22,87° C, a xonuunza nagasuna 70,1 mm. Y TPYTOoj
TOJMHM TPOCEYHa TeMreparypa Basayxa Omma je 22,33° C, a konuunHa magasuHa 42
mm, a y tpehoj, mpoceuna Temmeparypa Basmyxa omna je 21,89° C, a kommumma
nagaBuHa 17,1 mm. Bpio 3HayajHe pasiuke MocToje u3Mel)y mpoceuyHux KOoJIWYWHA

cakyrbeHor npononuca y 2007. u 2008. roguau u u3mehy nogaraka uz 2007. u 2009.



rogune. M3mely cakymmpennx mpoceunux kommuumHa y 2008. u 2009. roguam He
MIOCTOjJU CTATUCTUYKH 3HAYajHA Pa3IHKa.

Beha konnunHa nmagaBuHa y NMpBOj TOJWHM IMOCMaTpamka BEPOBATHO j€ yTHIIAA
Ha TO J1a jeé y TO] ToauHu Omia Beha KomyuHa porioxca y OTHOCY Ha JIpyre TOJIMHE.

CBe mopdonomke U MPOU3BOAHE OCOOMHE, Ka0 W TIOHAIIAke MEJOHOCHHX
myena, mnpaheHe y 0BOM orieny, KOHTHHYHpPaHO Bapupajy. KoHTHHyHMpaHO]
BapyjaOMIIHOCTH OBHMX OCOOMHA M HHMXOBOj EKCIPECHjU IONPUHENH Cy HaciegHa
OCHOBA, CIIOJbAIIU (PAKTOPH, KAO U lbUXOBE HHTEPAKITH]E.

JobujeHn pesynratu y TpUKa3aHOM HCTpaXuwBamy ynyhyjy Ha To nma cy
NpUPOJHE TMOMyJNalyje - JIMHUje NPOMEHJbHBE, jep cy o0pa3oBaHE OJl MYEITHIBUX
IpymTaBa (MHAMBHAYa) ca Pa3TUYUTUM (EHOTUIICKMM eKCIIpecHjama, pPa3ImuyUuTHM
MOP(OJIOUIKUM U (PU3HNOIOLIKUM CBOjCTBUMA.

Nedié et al., (2007) 06jaBipyjy paa y Kome ce 0aBe UCITUTHUBABEM MTPOU3BOTHUX
U MOpPQOJOUIKMX KapaKTepucTa JBE JIMHUjE ca Muenumaka y OmmsuHu Kmaxkesia
(Cpbwuja) m momaze ;o ca3Hama Jla Cy MoCMaTpaHe OCOOMHE BapujabWiHEe U Ja ce
BUXOBE BPEAHOCTH CTAaTUCTUYKH 3HAYAJHO PA3IIUKY]Y.

Mladenovi¢ (2006) 3akibyuyje Aa KBaIUTET PAa3IUYUTHX EKOTHIIA MM COjeBa
MEIOHOCHE IYesie 3aBUCH OJ KBAJIUTETa W AY)KUHE CeleKIUoHOr pana. Cemnexiuja
MEJIOHOCHE Tuene je crenuduuHa, jep ce 0a3upa Ha OLCHUBAKY OCOOMHA MUYESITHUHET
IpylITBa (KOJUMYMHU IYelna, Jerjia, Mela U Jp. y MUeIumkeM JAPYIITBY) Y oapeheHom
Nepuoay, jep y Mmepuody O] IMOYeTKa 3ajierama jaja, 0 Neproja TJaBHe maiie, 0poj
nuena y apymtBy pacre. Ilocie 3aBpiierka riaBHe namie, Opoj mMuena y IpYIITBY ce
cMamyje, jep Hema oouba HekTapa y npupoau. Ca nmodyetkom ckpahuBama J1yKuHE JaHa
U mpuOIrmKaBamka 3UMCKOM TEPUOJYy, MaTHIAa PEAyKyje 3ajerame jaja, crora je y
pa3IMUUTUM TEpUOAMMA TIOCMaTpama pa3IMuuT Opoj muena y JApymTBy. Takobe,
KITUMATCKE MPWIUKE Cy PA3IMYUTE y HCTOM MEPUOY Y Pa3IMIUTHM TOAHMHAMA, IITO CE
oJlpa)kaBa Ha KOJUYMHY IMUeia y APYIITBY, a TO yTUYEe Ha HHUXOBE moTpede (Mer,
TIOJICH, JIETJIO, BOCAK, IPOTIOJIKC) U MTOHAIIAE.

CenekuMoHu paj, Tj. IPUMEHEHE METOJE paja U IyXKHHA Tpajamba mIpoleca
OIJIeMEMBamka YTHYE Ha O0UM NMPOMEHJBUBOCTH CBOjCTaBa y MOIYJIAIH]jH.

Y TporomumimeM oriedy mocMmaTpaHa je Tpeha reHepamuja matuiia o Kaaa

cenekuujy mnpatu IlossonpuBpennu dakynrer. M3 momataka mobwjeHUX y TOKy 9



npernena moxe ce pehu aa je nuuauja CT TpumyTa umana Behy 3acTymJbEHOCT Muena U
NOBPIIMHY JIETJIa Y APYIITBY Yy oaHocy Ha ocrtane nunHje. Jluauje I10 u BO cy
nBarmyta wumaine Hajehe mnoBpmmue wmema. Jlunamja JIA Tpunmyra umana Behy
3aCTYIJBEHOCT MOBPIUIMHE TIOJEHA y APYIMITBY Y OJHOCY Ha octaje JuHHje. Yerupu
nyra je nuHuja BA mmana HajkBanureTHHje Jierso, a sunuja [10 je Tpu myra mmana
HajOospy oueHy 3a TemmepameHT. Jlunuja [IP je y Toky aBe rogumHe mmana HajBehy
CaKymajbeHy KOJMYMHY MeJla y TOKY IpBa TPH JaHa OarpemMoBe Maiie, Kao U KOJHYUHE
cakyIbeHOT Tporoiuca. Hajoospe pesynrare y mpoayKIuju BOCKa, Y CBUM mpaheHuM
roJHaMa, uMaia je nuauja JIA.

Masnu BpeMEeHCKH Nepuo/Jl OIUIEMEHHBAUKOT pajia M HauMH ClIapHUBamba MaTHUIlA
HUCY JIONPUHENH YjeIHaYaBamky KBAIUTETA JINHU]A.

Bapujabunmnoct koja mocroju 'y mnpaheHMM JWHHjamMa je pe3yiaTrar Major
BPEMEHCKOT TepHo/ia OTNIEMEHUBAYKOT pajia M HauMHA criapuBama MaTuna. OHa je
3HauajHa ca acreKTa /UXOBE CTAOMITHOCTU U TPAjHOCTH.

TpaguumonanHe (UIOreHETCKE MW TAKCOHOMCKE METOJE 3acHOBaHE Ha
HUCTpaXuBamwy U nopehemy Mopdosonmkux odenexkja, y HOBUje BpEME C€ JIONyHhaBajy
WIM YaK M TOTIYHO 3aMembyjy MOJEKYJIapHO (DUIOTeHETCKUM MeTojama Koje
yrnoTpebsbaBajy BEIMKH Opoj MOJIGKYJApHUX MapKepa MUTOXOHIPUjAIHUX U
HYKJICapHUX T'eHa U TEHOMCKHUX peTrHja.

Munuseme Bruvo - Madari¢ (2009) jecte ma je moiekynapHa (uiIoreHuja
3HaTHO NPOMEHWJIA 3Hamka O TAaKCOHOMCKOM IIOJIOXKajy BEJIMKOra Opoja TakcoHa
uHcekata (Hexapoda), Te oTBopmia OpojHa MHTama O €BOJYIHMjH Oa3alHUX JIMHHja
Hexapoda m o ®WHXOBOM OJHOCY MpeMa OCTAJUM T[JIABHHM JIMHHjaMa 3rilaBKapa
(Arthropoda). Kana ce jeana eBonylvoHa JIMHHja Pa3JBOjH Ha JBE WJIM BHIIEC JHHH]jA
JI0J1a3H JI0 KIIQJIOTEHETHYKE CBOTYIIH]C.

Ca yBoheweM HOBHX MeETOJIa MOJIEKyJIapHe OWOJIOTH]Ee Yy TpPOydYaBamke
MEJIOHOCHE TT4eie, JIOILIO je 10 JoOrjama pe3ysiTata KOju Cy OWIM HEIITO APyradyuju y
OJIHOCY Ha MOP(GOMETPHjCKE TIOJIaTKEe U CAaMHUM THUM jaBHIIa ce ToTpeda 3a OTKPUBAHEM
(HIIOreHeTCKOr MopeKsa pa3InyUuTUX MOATUIIOBA MEOHOCHUX MYesia U (PUIOreHeTCKuX
onHoca u3melhy mux.

Oga crynuja uMania je jenaH o LuJbeBa Ja MPOydYHu MOpeko JuHuja y LlenTpy

3a celeKIMjy Maruua ,, I[uMomen’, OJHOCHO Ja ce OTKpHje HUXoBa (UiIoreHuja



nopehemem Bapujanuja cekBeH Mutoxonapujcke JJHK ca mpunaanunmma ncrte Bpcte
ca pa3IU4YUTHUX MPOCTOpA.

Ja Oucmo mobuim oaroBope Ha oBa muTama, kopuctuian cmo MT/IHK, jep ce
OHa He pekoMOMHyje W Hacnelyje ce camo mo MajunHoj JuHHUjU. OHa, Takohe, UMa
penaTUBHO Op3y CTONY MyTalMje ¥ MMa Mamby €QEeKTHBHY BEIHMUMHY MOIyJalHje OJ
HYKJICQpHUX Mapkepa, IITO 3a pe3yiTaT uMa 3HadyajHO Bapupame cekBeHin MTJIHK
u3mel)y BpcTa ¥ KOMIapaTUBHO MaJIo Bapupame YHYTap BPCTa.

[Topen MoOpQoONOMKUX U TMOMYJAMOHO TEHETUYKUX METO/a UCTPAXKUBaAA, 32
yTBphUBame KapaKTepUCTHKAa OpraHu3amMa KOpPUCT€ c€ M MOJIEKyJapHE METO/e.
[Monumopduzam Orpanndene ayxuue ¢parmenta mMt/IHK perwonu je kopuctan 3a
JUCKpPUMHUHALIA]Y POJOBAa MEIOHOCHE W4Yele M HEKHX I10jeIMHAYHUX MOJBPCTA.
(Kandemir et al., 2006b).360or Tora cmMo ce omny4mwiH jaa, y3 momMoh MoJyieKyJapHO -
(GUIOTeHEeTCKUX aHanu3a, HCTpaxuMo pasznuuute pparmente mt/IHK mocmarpanux
MEJOHOCHHX TMmuena ca mnoapydja HMcroune CpOuje, W ymopeaumMo ca JIpyrum
XaIuIOTUIIOBUMA MEJOHOCHE IYelie U YTBPAUMO HBUX0BE (PUIOTeHETCKE Be3e.

CeKBEHIIMOHUPAHU CY y30pIHM M3 JeTHOT IPYIITBA W3 CBake JMHHjE. Y3 momoh
PCR ananu3se u MoJieKyJapHOT TecTa 0a3upaHoOr Ha BapHjaOUITHOCTH MUTOXOHIPH]CKUX
CEKBEHIIH, Y OBOM paJly OTKpHUBAMO pasJiiiKe Koje ce jaBbajy y renomy MTAHK usmely
nocMaTpaHuX JIMHUja, anu 1 u3mel)y \mux u apyrux xarmtorumnosa A. mellifera.

Arias and Sheppard (1996) xopucre ¢parmenre mT/IHK, kxoju 00yxBarajy meo
ND2 mt/IHK 3a yrBphuBame hpriioreHeTCKUX OHOCa MEIOHOCHUX Iuena u yBuhajy aa
KOJl MEJOHOCHUX IT4YeJia HE MOCTOj€ OLITPE TpaHulle u3Mel)y pa3IMuuTUX XarIOTUIIOBA.

Jla 6ucmo ca3Hay BHIIIE O €BOJYIH]H MEJOHOCHE MMUesie U 3ajeTHUYKAM KOpEHUMa
MEJOHOCHMX Mueja ca pa3jINduTUX MPOCTOpa, OTKpHUBajyhu MpoMeHe y HU30BUMa I'eHa
ND2 mt/IHK ymopenunu cmo 25 xamiotuna u3 0aHke reHa U cefjam HallluX JUHU]a.

[Topehewa cexBennm wMTJIHK oTkpuna cy Bapujanmje HyKJIeoTHaa usMehy
ynopeheHux xarmorunoBa. 36or Beher Opoja ymopeheHnx XxarmioTumoBa 3a Je0 reHa
ND2 wmrHK ca pedepentHum xammorunmom A. m. macedonica 95-1 ca cBum
ynopeheHuM HyKJIeoTHIuMa, MU CMO Tipukasainu 556 BP. Y oBuM cexBeHIlama youaBajy
Ce pasjiMKe XaIUIOTUIIOBAa y OAHOCY Ha pedepeHTHU XalUIOTHII, IITO je MpPUKa3aHO y
tabemn 22 m (mpuior). M3mely Hammx mnocMarpaHux JHHHja W pedepeHTHOr

xartorumna 110 556 BP moctoje 542 nomumopdna mecra.



Ha nmpBom 5okycy, y pedepeHTHOM XaIUIOTHITY j€ HYKJICOTHI A, Kao U y HaIIuM
NIOCMaTpaHUM JIMHUjaMa ¥ y xarioturnoBuma A. m. macedonica 95-2, A. m. macedonica
98, A. m. cypria u A. m. pomonella. Ha npyrom HykieoTHay yodaBajy ce MPOMEHE
n3Mel)y pedepeHTHOT XaruioTUIa W XaruIOTUIIA HAIIUX MOCMATpaHWUX JIMHHU]jA, Kao U
pasnmuuuTocTH y ofaHocy Ha A. m. macedonica 95-2, A. m. macedonica 98 u A. m.
pomonella. Ha cenmom HykieoTuay monasu ao cyncrutyimje T y A xoq A. m. cypria u
Hajaske yrnopelhyjemo camo Hamie mocmarpaHe XarmioturnoBe. CBe CEKBEHIE HaIInX
JUHHUja Cy WUJIEHTHYHE, OJHOCHO MMajy WCTH XaIUIOTHN 3a MOCMaTpaHu I'eH KOju ce
pasnuKyje y OJHOCY Ha Apyre yrnopehuBaHe, OJHOCHO HaIlle JUHH]E UMajy jeIUHCTBEH
XaIIOTUT 32 TOCMATPaHu (parMeHT.

Pesynratu u3 taGena 22 m u 23 m roBOpe Aa Halle OCMaTpaHe JIMHHU]E UMajy
UCTH XaIJIOTUI 32 TIOCMAaTPaHU I'eH U Jia je Y ’beMy npoleHar 3actymibenoctu T 45,9%,
A je 3actymsseH ca 38,9%, C je 3actymsbeH ca 10,3%, a G ca 5%. 3actymsbenoct A + T
napoBa je 84,8%, a G + C 15,3%. OBe BpenHocTH ce pa3iuKyjy OJ IPOCEHYHUX
BpPEIHOCT MOCMaTpaHuX XamtoTumnoBa 3a (pekBennjy C nu A. Y XarmioTuiy Hammx
MmocMaTpaHMX JIMHHU]a je Mama 3acTymbeHocT C, a Beha A HykieoTHaa.

EBonyinone ynaseHOCTH (IUCTaHIIE) HE TOKA3yjy HUKAKBY AWdEpeHIH]aIn]y
n3Mel)y Hammx TocMaTpaHWX JMHHUjA, JTOK HM3Meh)y Npyrux XaruioTHUIIOBa TOCTOje U
Bapupajy oa 0 mo 20,64 %, mrto moTBphyje na oBaj reH KOJ HAIIWX JIMHUja HMa
3ajeJHUYKO TOpekyso W Aa cy Hame jauHuje 3a reH ND2 mt/lHK xomoszurotse.
[IpocedHa reHeTHYKa yaabeHOCT (P — reHeTcke yaabeHocT) u3nocu 11,99 %.

Tpu wnm 4eTupu Tpyre MOTY C€ pa3IMKOBaTH Ha (PHIIOTEHETCKOM CcTaliy 3a
ND2 y pony Apis mo noganuma koje cy moouau Arias and Sheppard (1996).

[To m3mmeny nmengorpama | MOXeMO Ja pa3iMKyjeMO JBE OCHOBHE KIaje:
KJIany Kojy Trpaie ,,OpHjeHTalHe Mmuele W Koja ce jacHO u3aABaja (oBa Trpyna
oOyxBaTHsia je EKOTHIIOBE KOjU MpHIajajy eBoinyuuonoj rpamm O A. m. meda
(U35756) u A. m. syriaca (AY618920) u3 Cupuje u A. m. lamarckii (U35753) u3
Erunra. OBakBy cTpykTypy rpyna 3a ND2 mobunm cy u Arias and Sheppard (1996;
Franck et al., 2000 a; Mzrwscos, 2006). 3a paznuky ox Ruttner et al., (1988), koju A. m.
lamarckii cBpcraBa y rpany A. Unwvscos (2006) kaxe ,,Moryhe je na ce moaspcra y
Erunty wHTEH3MBHO yKpIiTana U ca appUYKUM U ca OJUCKOMCTOYHHMM IOABpCTaMa

MEIOHOCHHUX T4eJia, ITO je JOBEJO 10 MPOTUBYPEUYHOCTH KOJA KiacudUKaIrje OBE



noJBpcTe™.) M Ipyry Kiaay Koja ce rpaHa y aBe rpane”. Ha jemHoj rpaHu oBe rpase
HaJlaze ce Hallle ImocMmarpaHe JiMHHje, a Ha npyroj A. m. macedonica 95 - 2, A. m.
macedonica 98 u A. m. macedonica 95-1.

Ha npyroj rpanu npyror rpamarma CMEIITEHH Cy XaIUIOTHIM KOjU MPHUIAnajy
¢unorenerckoj ymuuauju C, A. m. caucasica, koja mo Ruttneru (1988) mpumama O
dunorenerckoj nuuuju, a mo Franck et al., (2000 a) C ¢unorenerckoj IMHUjU; 3aTUM
Ha JPyroj KJIaau OBOT Ipamarma Hajasu ce A. m. carnica, A. m. meda koja mo Ruttner
(1988) mpunana punorenerckoj mmuuju O, a mo Franck et al., (2000 a) ¢puorenerckoj
muanju C m A. m. mellifera. OBa kiana je pogOuHCKM Be3aHa ca APYroM KIaJoM, rie
cy cmemrene A. m. mellifera, A. m. macedonica, A. m. sicula, A. m. intermisa, A. m.
meda u adpuuke auHHje muena. [lojaBa aBa xamoruma A. M. meda Ha pa3THYUTHM
MecTuMa oOjammeHa je y pany Franck et al., (2000 a), rae HaBome ma A. m. meda
npuKasyje JIBa BeoMa pa3jinunTa MUTOXOHAPH)CKA XaIJIOTUIIA, O]l KOJUX jelaH U3 J03e
O u apyru u3 noze C.

Ha ocHoBy wu3miena jaeHJorpamMa MOXEMO Ja YOYMMO Ja Cy HajCPOAHUjU
HamreM xariotuny 3a pparment ND2 mt/IHK xarmmorumosu A. m. macedonica.

300r uwera ce WMCTH MOATHII IUENa APYIMX XallJOTHIIOBA HAlTa3W Ha HCTHM
KJIaJaMa, TUCKyTaOWIIHO je muTame. MoX/a je 10 oBora JOBENO TO IITO Cy MYele O
npe JBaJeceTak ToauHa Owiie JeTepMUHHCAaHE Ha OCHOBY MoOp(osiomkux
KapaKTepUCTUKA U CMaTpalio ce Ja Ha ofpeleHoj TepUTopuju KUBH oApeheH MOATHII
m4Jena, 1ma je ¥ y HMEHY XallJIOTHIIAa CTaBJbaH HA3WB MOATHIIA KOME 110 MOP(OIOUIKIM
KapaKTepUCTHKaMa WIM O MECTy IOpeKJa aHaJM3HPAaHOT Y30pKa INpHUNANajy Te
nuene. Moxna cy OBM pe3ylTarH JAEHAOTpama, a Ce WCTH TOATUIIOBHM Haja3e Ha
pa3IMYUTHM Kjajama, MOCIeAuIa 3ajelHUYKOr TOpeKia M, Kako Kaxe WibsicoB
(2006), eomymuone rpane A, M, C u O umasne Ccy CKOPO HACHTUYHY KOJUUYHUHY
MYTallM]jCKUX TIPOMEHA O] 3aj€THUYKOT MpeTKa, 300r Tora eBonynnoHa rpana C HHje
dopma mpetka, Beh je camo Beoma ciamuna popmu npegaka A. m. mellifera.

W3 Hanpen HaBeJEHOTI NPOM3MWJIA3M 3aKJbY4aK Ja Cy PONOMHCKE Be3e KOX
MEJIOHOCHE IT4eJie MOKPHUBEHE BEJIOM TajHU M Ja Cy MOTpeOHa J0AaTHAa UCTPaKUBAba
mT/IHK 1 noHOIIeHe Mpenn3HuX TojaTaka 3a IeTepPMHHAIU]Y MEJOHOCHHX MYejia Ha

OCHOBY MOJIEKYJIApHUX KapaKTepUCTHKA.



3a mpoydaBame T€HETHYKE CTPYKType TMOMyJalrja MEIOHOCHE I4ene ca
npoctopa ucroune CpbOuje aHamm3upan je monmumopduszam cekBeHie 16S rRNK
mt/IHK.

VYnopehene cy cexBenne ayxune 740 BP. Ha ocHoBy moOujeHux pesynraTa
ynopehuBama (Tabena 26 m ), BUAM ce Aa Cy CBH IMOCMAaTpPaHHU XaIUIOTHIIOBH Yy OBOM
pETHOHY, ca JpyradvjuM pacrlopeoM HYKJIeOTHIa M Ja je CBaKh XaIuIOTHI
MOCMaTpaHUX JUHU]Ja y OBOM peruony cnenuduyaan. Takohe ce Bumu aa 1o 732 mecra
ucTH je pepocien Hykieoruma kox A. m. European (C), A. m. haplotype 8 u A. m.
haplotype 6. Ha 732 mecty kox A. m. haplotype 6 je cyncrutynuja (tpanchepsuja A 'y
C). Pacniopen HykieoTuaa je ucTu Koj yrnopehubanu ¢parmenara A. m. European (C) u
A. m. haplotype 8.

@pekBeHIMja HYKJICOTHIa Bapupa Ha MO3ULMjaMa KOJOHa Yy yrnopehuBaHum
TaKCOHOMCKUM Tpynama. Tabema 27 m KOMIO3WIIMj€ HYKJICOTHIA TOKa3zyje HaM Jia
MOCTOj€ pas3nuyuTe (PPEKBEHIIMje HYKJICOTHIAa Ha KCTO] TMO3WIHJH Yy IMOCMaTpaHUM

PA3INIUTUM XaIlJIOTUIIUMA.

Takohe Buam ce ma je HajBeha mpocedHa BapujaOMITHOCT IEIOKYITHOT Yy30pKa
ynopehuBaHUX KOJOHA Ha TPBOj U JIPYroj MO3UIMjH, a Ja HajMamky BPEJHOCT HMMa
tpeha nmo3unyja. [Ipouentyanno Hajsehu nucnaputer je usmely xamnorunosa I'P u BA
(3,68). /la cy ox 3ajeqHHUYKOT MPETKa MOTEKIC ABe (PUIOreHETCKE IpaHe. JeaHa o THX
rpaHa je kapakrtepuctuuHa 3a yetupu xamtotuna [P, CT, I'P u I1O. [Ipyra kmana ce
rpaHa y nse kiaze. Ha jennoj on mux cy tpu nocmarpane nunuje bO, BA u JIA u oBa
KJIaJa ce yO4WwhMBO O/IBaja OJl JpYyre Ie ce Haja3e eBpOICKM XamiotunoBu (A. m.
mellifera u A. m. ligustica) u appuuku xamiorurn.

Mauio maxwe nocseheno je reny Cyt b mt/IHK, kao cpenctBy 3a yrBphuBame
eBoaynmonux ogHoca melhy moaBpcrama A. mellifera. Ferreira et al., (2009) na ocHoBy
ananmu3a Cyt b momase mo 3akspyuka ma je Behu guBepsuteT HykiaeoTHaa y jo3u C, y
oJHOCY Ha 1103y M U 1a je 3amena Hykieoruna y jgo3u C 5,4 %. [Ipernocraska je Oumna
na he moxia Gair oBa aHanmM3a Aa oMOryhM OTKpHUBamE MOCTOjamba CYNTUIIHUX Pa3iIKa
n3Mely mocMarpaHux JIMHH]A U IPYTrUX yrnopehuBaHux.

Ha ocHoBy noOujenunx pesynartata ynopehuBama xamtotunoBa (tadema 30 m) u
cekBenim Cyt b mt/IHK mocmarpanux nuHHja, uaeHTH(GUKOBAHO je ykymHO 331

NOJIMMOP(HO MECTO, y OJHOCY Ha pehepeHTHHU XarIoTUI, IITO je MpHUKa3aHo y Tabenu



30 m. IIpBa paznuka u3mel)y pedepeHTHOT XaruIOTHIIA U IOCMATPAHUX JIMHUja jaBJba Ce
Beh Ha mpBoM MecTy. [locmarpane nMHUje UMajy UCTH pacropes HyKJIeoTuaa kao A. m.
ligustica mo 208 myxieorura, rae ce koa aunuja ['P u [P Hanmasu C, a xon ocrammx
munrja u A. m. ligustica je T. Ha 378 mecty xox A. m. ligustica u munuje BO je C, a kox
octanux auHuja je T.

Ha ocnoBy momaraka u3 Tabene 31 m, Buau ce aa je 6poj A T (78,1%) maposa
nykiaeoruaa sehu y ogaocy Ha G C mapose (22 %). ®@pekBeHIMja HYKJIEOTHIa Bapupa
Ha [03UIIMjaMa KOJI0Ha y yrnopehuBaHUM TaKCOHOMCKUM rpynama. 13 Tabene 31 n Buau
ce Ja je Hajpeha mpocedHa BapujaOUIHOCT LEIOKYITHOT Y30pKa yrnopehuBaHUX KOJOHA
Ha Apyroj mo3uimju (215,6), a na Hajmamy BpenHocT uma Tpeha mosunmja (213,8).

Taxohe BuM ce Ja MOCTOjU T€HETCKO yAasbaBame, y oBoM (parmenT MTIHK,
koA JuHHja ca mpocropa Mcroune CpbOuje y omHocy Ha Apyre ymopehuBaHe
xammotumnose, cem xarutoruna A. m.ligustica. ITocmarpane THHHjEe HUCY T€HETHYKH
yIaJbeHe.

dunorenercko crtabno (AeHmorpam 3) MOKaszyje jacHO H3/ABajambe 2 Kiane
(MonekynapHe TpyIe, Koje MoApKaBajy BPeIHOCTH I'eHETUYKUX pasiuka (Tadbena 32 m).
VY jemHoj kmamu cy mocmarpade nuHHje u A. m. lugustica, a y napyroj ocraie
ynopehuBaHe JuHU]C.

Hureprencky perujy usmely COI u COII rena kox Apis mellifera cy npsu myr
omucanu Crozier et al., (1989). Ilo mumssessy Ozdil and Ilhan (2012) name 3Hame 0
mt/IHK Apis mellifera yrnasaom je ¢okycupano Ha Bapujadbuiaroct (RFLP) wiwm
cexkBeHImonupame peruona COI - COII mt/IHK.

3a oTKpHBame (UIOTEHETCKOT MOPEKIa MEIOHOCHHX IT4elia Y MOCMaTpaHUuM
nuaujama kopumithena je cexkpenna COIl - COIl mt/IHK. 3axBasbyjyhu paznukama y
COl - COIll cexBenuum MT/IHK Franck et al., (2000 a) nedunumry ¢uioreHercke
JUHH]C.

EBonyimona ynasmsenoct (“Pairwise distances”) mpukasana y Tabenmn 36 m
nokasyje na cy HajenuuHuju xamnotunosu junuja CT, JIA, I10, BA u BO, (0%), I1P u
I'P ce munumanHo ynassaBajy (0,01) ox xamrorumna nuuuje BO m xammoruma A. m.
carnica C2c, nuamja BO ce pasnukyje ox xammotuma A. m. carnica C2f 3a 0,01, a

u3Meljy mocMarpaHux juHHja ¥ xamtotuna A. m. macedonica C2d. Hajynasenuju A,



m. carnica C2p u Apis mellifera C25 39,50. Mana reHeTcka pas3ga/bHHA IMOKa3yje
BUCOK CTEIIeH XOMOTEHOCTH.

[TocTojame reHeTHUKOr MonuMop(du3Ma M3a3Bao je OncTaHak BPCTa Ha 3€MJbH.
VYHyrap BpcHa BapHjadWIIHOCT je TOTEHIMjal TOIyJaluja BpCTe 3a II0jaBy
paznmuuutocTu. 3axBasbyjyhu cBom mnonumopdusmy y Bpetu MTAHK je jeman on
Hajuenthe KopumheHWX MOJIEKyJapHUX Mapkepa 3a (QUIOTEHETCKAa HCTpPaKUBamba.
HctpaxknBameM moaumMop(u3Ma MHUTOXOHJIPHJCKMX TeéHa CTBapa ce jgo0pa OCHOBa 3a
yIO3HaBame Ipoleca MUrpanuje u reorpadcke audepeHunyjanuje mnomynamnmija BpeTe
(Sperisen et al., 2001).

dunorenercko cradmo (mexmorpam 4) rpaduukd MpHKasyje €BOIYLIHJCKH OIHOC
KOju ce 06a3upa Ha ynopehuBamy HYKJICOTHAHUX JeloBa reHa. /ly)kuHa cBake JTUHH]je
onrosapa Opojy Hykieotuanux 3ameHa. [lennorpam 3a COIl - COIl mT/IHK moxasyje
noBe3aHocT (ucto ¢unorenercko nopekso) aunuja [IP u I'P u jacHO ce u3aBaja muxosa
knana. Jluauje BA, JIA, CT u [10 umajy cpogaudke Bese, 10k ce nuHuja bO u3naBaja y
OJTHOCY Ha octaiie mocMmarpane junuje. Jluauja JIA u A. m. carnica c2f umajy ucro
¢unorenercko nopekio, kao u uauja bO u A. m. carnica C2c. Youasa ce Takohe Bpio
Benrka moBe3anoct m3mely awmamja JIA, TIO, BA u A. m. carnica C2f u A. m.
macedonica C2d, mok je ca muMa y Mamoj cpoanoctu auauja CT, ma mMoxemo aa
KaXeMO Ja OBe JMHHU]je Majy MoHOo(pmieTcko mopekio. Xamiaorunosu C2p, C20, Cla u
C2i cy mpujaBmuin Munoz et al., (2012) y GenBank u 00jaBibyjy pag y Kome U3HOCE Ja
Cy OBH XaIJIOTUIIOBH JI€TEKTOBaHH Ha Teputopuju Cpbuje. M3 nennorpama 4 Buau ce
Jla OBM XaIlJIOTUIOBHU rpaje kiaamy ca A. mellifera M34, A. m. anatoliaca clone 6322 u
A.m.caucasica.

Lenokymnan u3rien aeHaporpama 4 moTBplyje HaM MOBE3aHOCT Hamux aomahux
nyena ca nmyenama ca bauckor ucroka u Adpuke.

Ha ocHoBy u3nena aengorpama 4 BUIM Ce J1a CBU UCIIUTUBAHH XAIUIOTUIIOBH MUMajy
3ajeJTHIYKO TOPEKJIO U Ja Cy Ce y JaJIeKOj MPOILIOCTH JAUBEPrUpaje JIBe CECTPUHCKE
rpyme, a KacHuje je J01uio 10 (opMpama HOBUX IpyIia.

3a yrBphuBame Mocrojama HoauMopdus3Ma, Tj. MOCTojama cyOromynanyja
YHyTap jeqHe IoNylalyje BeoMma KopucHe uHopMmanuje najy F-cratuctuyku

napamerpu. OBH MapaMeTpH MOTY C€ MPEICTAaBUTH Kao Mepa Kopesamuje anesa



UHAUBUIYEC M y BE3H Cy ca KOE(UIMJEeHTOM CpOJCTBa, KOjU IIOKa3yje CTEIeH
HEHACYMHUYHE BE3aHOCTH aJieyia MHANBUIYE.

VY Tabemun 37 m BpemHoct F Tecta um3mel)y mapoBa HEKHX XarJIOTHUIIOBA
obenexxeHe cy npBeHoMm OojoMm jep mporpam MEGAS He Moke na u3padyHa pas3jinke
u3Mel)y THX XarioTUIoBa.

Ha ocHoBy kapaktepuctruka (parmenara yetupu reHa MTIHK 3a ogpehuBame
€BOJIYIIMOHUX OjHOca, mpaheHnx koj aomMahux JHMHHja MEJOHOCHE IMYeNe U HEKUX
noaspctu Bpcre A. mellifera, mponahena cy cmemuduuna mecra y KOHTPOJIHUM
perujama, OMTHA 32 Pa3IMKOBAE IIOCMATPAHUX JIMHH]A.

VY oBoMm pany je mokymano na ce aHanuzom MT/IHK orkpuje na nm mocroje
BapujabuiHOoCTH M3Mel)y ceaM mocMaTpaHUX JIMHHUja mopekiaoM u3 uctoyne CpoOwuje.
Jommy 10 IparoleHux casHama O BapujabMIIHOCTH Oa3HMX MapoBa, Kao M pa3juKaMa
Koje mocroje y paznuuautuM reanma MTJIHK n3mel)y ucnutuBanux nuHUja METOHOCHHUX
nmuena Cy NpoydaBaHE, XalJIOTUIIOBA KOjU Cy A0 cafa jaerekroBanu y CpOuju u
MEJIOHOCHUX M4ena ca Japyrux mpocropa EBpome, Asuje u Adpuxe. I[To Wiens and
Donogxue (2004) yruiaj TeoJOMKHWX W E€BOIYIHMOHUX IIpolleca Ha JUCTPUOYIH]Y
opraHnuzama mocrtaje cBe Oosbe oOjamrmeH 3axBajbyjyhul pas3Bojy Quioreorpadckux
CTyauja ycpeacpeheHHX  Ha TEHETCKH CHTHal KOju Cy OcCTaBwid norahaju w3
TPOIILIOCTH.

Ha ocnoBy kapaktepuctuka cekBenne COl — COIl mt/IHK y mocmarpanum
JMHKjaMa JI0Ka3aHo je Ja:
muanja BO uma xamnorun C2C, kapakTepucTHyan 3a moATui A. m. carnica;
muanje BA, TIO, CT u JIA umajy xamrorun C2d, kapakrepuctiuad 3a A, m.
macedonica;
munuje [P, T'P mmajy cenmduyan XamnjaoTHIl, OTHOCHO IPHUIIaJla HOBOM XaIrlJIOTHITY
A. m. carnica “ timachi - timocanka™.

CBe mocMatpase JmHUje npunanajy meaurepanckoj sosu C (Cornuet, Garnery
1991; Smith et al., 1997; Palmer et al., 2000; Franck et al., 2000 a, 2001; Kandemir et
al., 2006 a; Ozdil et al., 2009a,b).

CBaky BpcTy KapakTepuiie onpel)eHa TeHeTCKa CTPYKTypa, Koja ce 3aCHHBA Ha
Y4ECTAJIOCTH MOjeIMHaYHUX reHCKuX anena. [lomymamnuje Bpcta cMaTpajy c€ OCHOBHUM

jeAMHHUIIaMa €BOJYIIMOHE MPOMEHJBUBOCTH. Jl0 MpOMEHE TeHOTHUIIA MOIyJIAlUje JOIa3H



yclen: celekuuje, MyTalMje, MHUrpaldje ¥ TeHEeTHYKe ciaydajHocTh. Ha ocHOBy
MoOJIeKyJICKe Tpal)e opranuzama, 3HaMo J1a CBH OHU MMajy 3ajeIHUYKO mpeksio. OcoOuHe
opraHuszama 3aBHCE OJ TeHa. IbuxoBy pa3HOBpPCHOCT oOMOryhyjy dYerupu Tumna
HYKJICOTHAa. MyTanuje Ha HYKICOTHIMMA BOJE TIIOCTEIIEHO Ka €BONYLIHUjU W
npunaroheHoctu Ha (aykryupajyhe ycnoBe cpeaue. Peakiyje BpcTa Ha KJIMMaTcKe
OpOMEHE MOTY Ja Bapupajy 3a OpraHM3Me Y 3aBUCHOCTH O]l HHUXOBOT HHBOA
TOJICpaHIIMje Ha XJIaJHONYy W CIOCOOHOCTH MPOCTOPHOr mupera (Schonswetter et al.,
2004; Deffontaine et al., 2005; Pinceel et al., 2005).

Jlunuje IIP, I'P moka3zyjy reorpadcky npaBUIHOCT y AUCTPUOYIIU)U jep MOTUUY
ca JIOKaJIMTeTa KOju ce Hana3e y TuMoukoj KOT/IMHH, Ha oOpoHnuma Jlenu JoBaHa (JieBo
ox Tumoxa) u Crape ITnanune (mecHo ox TrMOKa) ca pa3IMKOM O] MeeceTak MeTapa y
HAJIMOPCKOj BHCHHH H HCTOj reorpadckoj mupruan oko 44° i reorpadckoj Iy KHHH 01
22°. OBu XamIOTHIOBH Cy MOXJIa EHJIEMCKH, HacTalld y NOoApydjy 3amrTuheHoM
IUTAHUHCKUM Macama, momyT A. m. pomonella umju nacramak Ruttner (1988) wu
Sheppard and Meixner. (2003) moBe3yjy ca KapakTepuUCTHKama MOApydYja FbHXOBOT
apeaja KOjH je IMO3HAaT Kao IEHTap TeHETCKOT TUBEP3UTETa 3a jabyKe, KPYIIKe U KajcHje.
ITo Bogosavijevicu u cap. (2007), knmucypa Cepsbuiikor TuMoka ce, 3axBajbyjyhu cBoM
reorpad)CKOM  TIOJIOKA]y, MHUKPOKJIMMH H TEOJOMKHUM H  T€OMOP(OIOIIKUM
KapaKTepUCTHKaMa, OJUIMKYje TPHUCYCTBOM BpCTa TepuujapHe (aope U PEeTUKTHOM
BereTayjoM pedyrujalHOr KapakTepa U oBa 00J1acT MOXeE Jia ce ImocMarpa Kao jacHO
OJIBOjeH EHTHUTET 300r mpucycTBa Beher Opoja peNTMKTHUX U CHIIEMOPETUKTHUX BPCTA,
Kao U BpPCTa CyOMEIUTEPAHCKOT THUTIA PACTIPOCTPAEHHA.

Kao miro je ommire mo3HaTo M Hay4HO MOTBpheHO 3amaaHo o1 TuMoka je MacuB
rianuHe Jlenu JoBaH, a ucrouno ce m3amwxke Crapa miuanuHa. ['eomopdosomku 001k
Tumouke KpajuHe IOYEOo je Jla ce CTBapa Ipe OKO JBECTa MHJIMOHA roJMHa, Kaja ce
MOpe TIOBYKJIO ca OBHX mpoctopa. Ty cy Ha jeIHO] CTpaHH DPaiiid BYJIKaHU U OJ
yCcHjaHe JlaBe, KOja ce OXJauia, HacTao je 11eo rojac OpAa W IUIaHWHA, a Ha JIPYToj
CTpaHM ce CTBOpMIIA jJosinHa TuMoka, ycien mylama 3eM/bHHE KOpe M MOBJIaueHha Tia
HEKOJIMKO CTOTMHA MeTapa. Melhytum, jom aBa myra y TOKY HCTOpHj€, BIIAIIKO
MMOHTH]CKO MOpe je moTanaio TuMouky Kpajuny. [locrnenme Mope Ha OBUM MPOCTOPUMA
OWJIO je KIBhaKeBavuKO MOpe, Koje mpe 18 MuiInoHa roguHa OTUYE JAHAIIHOM JOJIUHOM

Tumoxka. Ycnen reorpadeke u3omanuje nomynaiyje A. M. carnica koja je npuiaroheHa



JOKaJHUM YCJIOBHUMa HacTaje reHeTuuka audepenuujanuja. M3omoBaHa ox Ipyrux
nomnynanuja y THUMOYKO] KOTIMHH, BEPOBATHO j€ Y Majoj JIOKAJIHO] MOMYJIAlUjU JOILLIO
no TpaHciokamnuje Ha mojekyny MTIHK koja ce Ty 3ampkana yciaen Te€HETHYKOT
napudTa. OBa mpoMeHa opiKaja ce y IMOIyJalWju U BEPOBATHO Cy H-EHE MHIMBHIYE
3a71001I1e aJalTHPAHOCT Ha CHOJBAIILE YCIIOBE.

Jla 6um cmo 0oJbe CXBAaTWJIM TI0jaBy pazIWYUTUX XamtoTunoBa y Cpouju
MOpaMO ce€ BpaTHTH Yy JajieKy HpONIUIOCT y3 TOMOh IpTexa TEKTOHCKHX CKHIA

Bankanckor momyoctpsa (Kaprorpam) mo Sandulescu (1989).

[ [B: E8s 0« E3s (e
3 B [ B (En

Kaprorpam cauka 2: TekroHcka ckunia bankanckor noayoctpsa (Sandulescu, 1989):
(ITpeyzero oxn Jaksi¢ (2002))

Ha oBoj ckunm Buam ce xereporeHocT bamkanckor mnomyoctpBa. ['panmie
bankanckor nosryocTpsa Cy 3anajHy ¥ yHyTpalsbu JJunapuayu u XeleHuau, BapaapcKka
30Ha, CPIICKO-MaKEIOHCKa Maca W JaKHWjCKa 30Ha, a Ha UCTOKY ME3HjcKa Iuiatdopma,
bankanuan n orpanum Kapnarta. [laHoHCKO MOpe ce y TOM MEpUOAY HPOTE3ANO Of
yHyTpammux Xenenuaa u Junapunga 1o Bapaapcke 3oHe. Ca nosnauermeM [lanoHCcKOT
Mopa (IIpe OKO TMEeT MUJIMOHA TOAWHA) OCTajlla je KOMHEHa IeJInHAa Ha Ko0joj he ce
dbopmupaTu paBHHIIA, TUTAHMHE W KOTJIWHE Koje Hehe mpencTaBibaTH omTpe reorpadcke
rpaHHIle M KOje he mojako HacesbaBaTH pa3nuuTe BpcTe Oekehu ca ceBepa y TOKy
rnanyjanyje, Wik mupehn cBoj apean y mepuoay OTomsbema U3 Adpuxe u Aswje.
[IpernocraBuMO Ja cy ce y MEpuUoay IJIalUjalfje MEAOHOCHE Iuele ca HMCTOYHOT
HoJpydYja AJa CIlyCTHIIC jJy)KHUjE Y MEIUTEPaHCKy 00acT, Ty je gounia A. m. carnica

W MyTHpaja WIH Ja je Ty Jouuio a0 nudepeHnujanuje mpamdeiae y HOBU XaruIoTHII,



myese Koje Ccy Ty Halwle yTouuie Ty cy u ocrane. Ilocne 3aBpuieTka rianujanyje
moryhe je ma ce oBa myena MoHOBO Bpaha 10 Anma, ald ce IIUPU M UCTOYHO. Y
obmactuma oko [TaHOHCKOT MOpa Biajaana je Toria KinuMa, a OHO je OWJIo ImoBe3aHo ca
puuMm, Kacrimjckum u Apanckum mopeM. Rutner (1988) mume o Tome ma Kacmujcko
Mope mpezcTaBiba rpanuily usmehy A. cerana u A. m. mellifera u na je Ty ngomnwio mo
BUXOBE TUBEpreHurje. Mu 3HaMo Jia ¢y y 1ajieKoj MPOIUIOCTH KOHTUHEHTH OUJIH je/THa
nenuHa. Jla cy Hajayxe 3ajeqHo ocranu EBpoma, Abpuka u A3uja. 3HaMo J1a je yclen
HETIOBOJHHUX KIMMATCKUX MPHJIMKA 33 )KUBOT JIOJTA3HIIO O MUTPAIH]je KUBOTHA, ajlH
HE 3HaMO Ha KOM MECTy jeé HacTajia Koja BpcTa. MoOJeKylapHE aHaau3e IMOKasyjy
NIOBE3aHOCT CBUX €KOTHUIIOBAa MEJOHOCHHMX Tuena ca ekorunoBuma A. mellifera koju
caja khBe Ha apUUKOM KOHTHHEHTY. TO HaM IOKa3yje /1a CBU €KOTHUIIOBH HMajy
3ajeTHIYKO MOPEKIIO, alli J1a JIK j€ HUXOB MpeaaK HacTao y AGpuIy, Wi je Ty J0IIao
6exehn ox xnmaaHe KiMMe, 3axBajbyjyhu CBOjOj CIPETHOCTH W M3APKIBUBOCTH, a ca
OTOIUBEH-EM € TOJIAKO MOYeO Ja ce IIMPHU U OCBaja HOBe mpocTope. JlaHac Ha OCHOBY
MOP(QOJIOMIKUX W T'eHETHIKUX KapaKTEePUCTHKA 3HaAMO Aa obmact Makenonuje, I'puke,
Bbyrapcke u Cpouje HacespaBa A. m. macedonica, oJHOCHO /1a je OHa OCBOjHJIa MMPOCTOPE
I7Ie BJaJa YyMEPEHO KOHTHHEHTAaJHa KJIMMa. YcJel HEeNoCTojalkba MeXaHu3Ma
pEeNpONyKTUBHE U30JIAllMje, BEPOBAaTHO Cy OBe Imuene crynaire wmehycobno y
PENpOIYyKTUBHE OJHOCE M OCTaBJbajie IUIOJHO IOTOMCTBO. YCIIeA YKpIUTama, Tj.
Melama reHa JIONuUIo je 0 MojaBe MamX Mop(OJIOmKUX pa3irka u3Mel)y oBux myena,
IITO je J0BEJIO 10 Tora jaa je A. m. macedonica mpusHara Tek oz ctpane Ruttnera (1988)
y noceban tum. Takohe Koa MEZOHOCHUX MYeja HeMa CIeLHjallyje, IITO CBE IMYese
CBpPCTaBa y jeIHy BPCTY U Pa3jIMKe, IMPBEHCTBEHO KOj€ CE jaBJba]y y KBAHTUTATHBHUM
ocoOMHaMa m4esia, CBpCTaBa MX y JIOKaJIHE MOMyJialnje, Koje MOTy OMTH Ha IMUPEM HUITH
Ha yxem mpoctopy. boja Tema ce, Takohe, He Oum Tpebaro cmarpaTh pPacHOM
KapaKTepUCTUKOM MEIOHOCHHX IT4ela, jep U JbyIH Ha OCHOBY MUTMEHATa Y KOXKHU, HUCY
CBPCTaHH y pa3InuuTe pace, Beh y TuIose.

On macranka Bpcre A. mellifera men apean ce mmpuo ycien murpaiuja u
dopmupaie cy ce monynaiuje Koje HacTamwyjy pasnuuure odnactu ceera. Apis mellifera
je BpcTay uMjeM ce TeHOMY HMje onxurpaia Beha mpomeHa jep ce MyTaluje jaBibajy
nosiako. Bapujanuje xoje ce jaBipajy m3Mel)y BUX Cy pe3yiTar OJABOjEHUX CTAHMINTA

rpyma, Koje cy ce pa3nuuuTo pa3Bujaie. CBaka rpymna je mpeTpriesia yTUIad] CPeauHe.



Cropammsu  GakTopu cy (aBOPH30BAIM JAPYrauydju pas3Boj MOIYyJAKje MEIOHOCHE
myesie Ha OMOTOMy y OIHOCY Ha Jpyre jaenoBe cBeTa. CTeneH BapujaObMIIHOCTH YHYTap U

u3Mel)y momynaiyja Bapupa 1 3aBHCH 0J1 TIOPEKJIa U CHOJbaIIbUX (PaKTopa.



8. 3BAK/bYYAK

Ha oOCHOBYy TpOrogummer HCIUTHBamba MOP(YOMETPHjCKUX  OHOJIOLIKO

OPOAYKTUBHUX M TeHeTHMYkux KapakTepuctuka MT/IHK ocoOuna cemam nuHHja

menoHocHe myeae A. m. carnica Pollman u3 ucroune Cpbuje — Tumouke KpajuHe, MOXKE

CC 3aKJbY4YUTH 1a.

Jy’)xnHa je3uka y UCIUTUBAaHUM JuHHUjaMa ce kpetana on 6,37 (CT) mo 6,51
mm (T1O).

JyxuHa Kpuja y UCIUTHBAHUM JUHHUjaMa ce kpetana on 9,19 (JIA) no 9,73
mm (bO)

[[lupuHa kpuia y UICOUTHBAHHUM JIMHH]ama ce kpetana on 3,03 (I1O) mo 3,62
mm (BA)

KybOuranuu uHIEKC y HCOUTHBAHUM JIMHHjaMa ce Kpetao ox 2,46 (BA) mo 2,68
(5O)

Bpoj kykuna Ha 3a1meM KpUily y UCOUTHBAHUM JIMHHjama ce kpetao ox 20,62
(CT) no 22,32 (I10)

Hlupuna Teprura y UICIUTUBAHUM JUHHMjaMa ce kpetana og 4,04 (BA) no 4,54
mm (CT)

Jy’xuHa Teprura y UCIIMTUBAaHUM JIMHUjama ce kpetana o 1,94 (bO) nmo 2,18
mm (CT)

[IuprHa BOCKOBOT Orjiefaiia y UCIUTHBAHUM JIMHUjama ce kperana ox 2,02
(JIA) no 2,27 mm (CT)

Jly’)xrHa BOCKOBOI' OIJIe[iaiia y UCIIUTUBAHUM JIMHUjama ce Kperana og 1,26
(BO) no 1,58 mm (ITP)

Hyxuna 6a3urap3yca y UCIUTUBAHUM JHHHUjaMa ce kpetana ox 1,89 (ITP) no
2,35 mm (CT)

[[Inpuna Ga3uTap3yca y UCOIUTUBAHUM JIMHH]jama ce kperana ox 1,08 (I'P) mo
mm 1,34 ( CT)

Tap3anHu WHAEKC y UCTUTHBAHUM JuHHjaMa ce kpetao ox 1,61 (bO) mo 1,93

(T10)



Y mocMaTpaHUM JIMHUjaMa BPEJHOCTH MOPQPOMETPHUjCKUX KapakTepuctuka
Bapupajy u kpehy ce y ormncery xapakTepucTHdHUM 3a A.m.carnica; Pasmuke koje ce
jaBJbajy y MoCMaTpaHUM JIMHHAjaMa HajBepOBATHHU]E Jla Cy TIOTEKJIE yCIIe ] aJanTaiuyje Ha
NPUPOJIHE YCIOBE KOjH Cy BJIaJlaid Ha apeajly ca Kora cy MpoucTekiie npahene JTuHuje.
Taxohe ce MOke 3aKJbYUHUTH 1A je:

® [IpOCEYHa 3aCTYIUbEHOCT I4esla Ha pamy u3Hocuina 1,87 pamona (18,01 dm?
caha); HajmMama 3acTymbeHoCT myena Ha pamy 0,20 (1,93 dm® caha) 6una je y
nuuuju [1P y mpBom mperneny 2008., a Hajseha y munuju I10 6,40 (61,63 dm?
caha) y npyrom nipernemay 2009.

e TIpoceyHa MOBpIIMHA JieTJa Ha pamy u3Hocuia 2,39 pama (20,01 dm? caha);
HajMama MoBpIrHAa Jieryia Ha pamy 0,01 ( 0,10 dm? caha) y nuauju [IP Ouna je
y mpsom mperneny 2008., a majseha 6,30 (60,67 dm?® caha) y munnju CT vy
npyrom nperieny 2009.

e MpoCedHa MOBPIIMHA MeJa Ha pamy m3Hocwia je 3,40 pama (32,74 dm? caha);
HajMama 3aCcTyIJbeHOCT Mena Ha pamy 0,70 (6,74 dm?® caha) y muanju CT Owuna
je y npom nperieay 2008, a najseha 9,80 (94,37 dm? caha) y muamnju I['P y
tpehem mperneny 2008.

e TIpoceyHa MOBPIIMHA TMoJIeHa Ha paMmy u3Hocuia 0,48 (4,62dm2 caha); HajMama
3acTymJbeHOCT ToJieHa Ha pamy 0,00 (0 dm? caha) y muauju bO Owna je y
tpehem mnperneny 2007., y apyrom u tpehem mpernexy 2008. u Tphem
nperneny 2009., BA y npBom u tpehem mnperneny 2007. u tpehem mpernemy
2009., IIP y npBom u Tpeuem mnperieny 2007., rehem mpermeny 2008., I'P
npsoM u Tpehem nperaeny 2007., tpehem 2008., CT y Tpehem npernexy 2007.,
JIA y npBom u tpehem mperneny 2007., tpehem y 2008. u 2009. , a HajBeha
3,00 (28,89 dm? caha) y imuuju JIA y npyrom npernexy 2008.;

® MpoceyHa OICHAa KBAJIHWTETa Jierja M3Hocwia je 2,99; HajMama ormeHa je 2 y
nuarjama bO y npBom u tpehem mperneny 2009., I1P tpehu npernen 2009., a
Hajseha 4 y BO y napyrom nperneny 2008., I[1P y npyrom npernemxy 2008.,

e TIpoceyHa OIlcHA TeMIlepaMeHTa Hu3Hocwia 3,94; HajMama omeHa je 2y
nuarjama bO y apyrom mperneny 2009., a Hajseha 4.50 y mpBoM mperiieny
2009.



MpOCEeYHa OIlIEHa YHOCa Mefa y TOKY 3 maHa je m3Hocuia 3,35 kg; Huje O6mio
yHoca ( 0,00 kg) y nuanjama I'P u CT y 2008. ronunu, a Hajehm yHOC Mena je
ouo 6.80 kg y muauju BO y 2008. ronunu;

MIpOCeYHa OlleHa YHOCa BOCKa U3HOCUIIA je 6 g; HajMarma KOJIMYMHA YHOCA BOCKa
0,02 g y muanjama O, BA, IIP, I'P y 2007. ronunu, [1P y 2008. u 2009. u CT
y 2009, ronunu, a HajBehw yHOC Bocka je 6mo 18 g y muamju 10 y 2007.
TOJIUHU;

MpOCeYHa OIleHa yYHOCca mporoirca n3Hocna je 10,1; Hajmama KOJIMYrMHa yHOCA
Bocka 5,50 g y muauju JIA y 2009. ronuau, a HajBehu yHOC mporosuca je 6uo

24,33 g y nmunnju bO y 2007. ronuau

[TocmaTpane MpOM3BOJHE OCOOWMHE KapaKTepuily ce BapujabuiHomhy M HHUXOBa

eKCIIpecHja 3aBUCH O] HaclIeTHE OCHOBE M YTHUIIaja CIIOJballlbuX (akTopa.

Anammzama cekBeHi ND2, 16S, Cyt b u COI — COIl mt/IHK, y nunujama

UCTIIUTUBAHUX Muena, uaeHTudukosano je 14 xammorunosa mT/JHK

OtkpuseH je HoBu xarotun (parmenta ND2 rena mt JIHK cnenmuduyan 3a

MenoHocHe muene Mcroune CpOuje, KOju je UICTOBETaH y CBUM JIMHU]aMa;

WnentudukxoBano je 7 HOBUX XarutoTunosa pparmenta 16 S rena mtIHK.

WUnentudpurxoBano je 3 xamwmoruna Cyt b mt/JlHK ox kojux cy naBa

HOBOOTKpPHBCHA:

muarja BO uMa uctu pacnopen Hykieoruaa kao A. m. ligustica y mocmarpanom
¢dparmenty,

Jluanje TP wm TIP pasnmukyjy y omHOCy Ha cBe ocrtajne ymnopehuBane
XarIoTUIIOBE, jep ce Ha MecTy 208 ko mbHX jaBiba jefqHa cyncrutynuja Cca Ty
OJTHOCY Ha OCTaJIe OCMaTpaHe XaIJIOTHIIOBE,

munauje BA, 110, JIA U CT umajy UCTH XaIUIOTHII KOJU C€ Pa3JIuKyje Off CBHX

Ipyrux yrnopehuBaHuX XarjoTUIIOBA;

Ha ocnoBy ¢parmenra COI - COII rena mt/IHK, moxemo noHeTn 3ak/bydak Ja

npocrope ucroune CpOuje HacesbaBajy Tpu pasiauuuTe (uiaoreHercke rpyme Apis

mellifera.



COIl - COII nonumopdan, jaBiba ce Kao:

e maHja BO y ogHocy Ha munuje BA, 110, CT u JIA uma tpan3unujy xHa 230.

no3unuju (mma T ymecto C HYyKIICOTH);

e sunuje [IP u I'P na mecty 359 umajy T ymecro C HyKI€OTHA, KOjU Ce jaBba Y

OCTaJnM JIMHUjaMa (TpaH3uIHja);
e mHHja BO y oaHocy Ha octane JmHHje Ha mo3uiuju 365 mma C, a ocrane
munuje T nykineorun,
Jlunuje BA, 110, CT u JIA y notnyHocTu uMajy uctu pegocies 6aza (c2d u c2f)

OBuM pajoM je HacTaB/beHa HACHTH(UKaAIMja XamuloTumoBa A. M. carnica y
Cp6wuju y3 momoh merone PCR.

MenoHocHe myene Koje ce y3rajajy Ha CeNeKIMOHOM IYelnmbaky Tumomen-a y
KmaxeBuy npunanajy eBonyunonoj rpanu C.

Pesynratu uctpaxuBama ynyhyjy Aa Ha HaIlUM MPOCTOPUMA IOCTOjE Pa3IHYUTH
XaIJIOTUIIOBH, U J1a je OTPeOHO CIIPOBECTH JOJaTHA HCTPaKHMBamba MEJIOHOCHE IMyesne
Ha 11e51oM rpoctopy Cpouje.

Komeprjanna mpou3Boama MaTHIIa M HBHXOBAa IMpojaja JOBOIM 10 HECTajama
JParoleHUX AayTOXTOHMX TIeHa y JIOKAIHMM Tomyjianudjama. Y BpeMEHY MacOBHOT
HeCTajarba T4Yesla ayTOXTOHM XAaIUIOTHUIOBU IMUeia, Cy JAparolieH Marepujal,Koju

TpebamMo cayyBaTH M OCTaBUTH MOKOJICHIMa y Hacliehe.
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11. MIPNUJIO3U
Ta6ena 1n: Mopdomerpujcku napamerpu iunuje BA

< ] = < <
£ = 3 = s s s S S
< < = < &5 = = ) < 0 =
S5 | EE | ES|Ca|g 3 EE| S8R | ESg|8E8g EE|ES5| 28
S8 | 2g |28 |2E|8sg 82| 22| 825 |%2s 28|88 |EE
6,41 | 929 | 346 | 2,37 | 21,00 | 3,97 | 1,89 1,99 1,34 | 2,10 | 1,18 | 1,78
631 | 942 | 345 | 2,46 | 21,00 | 3,87 | 1,9 1,97 1,22 | 2,15 | 0,99 | 2,16
6,24 | 940 | 340 | 2,66 | 21,00 | 3,88 | 1,87 2,18 1,23 | 2,15 | 1,10 | 1,95
6,37 | 940 | 331 | 2,35 | 21,00 | 4,11 | 2,29 1,94 1,31 | 2,04 1,85
631 | 954 | 342 | 2,71 | 20,00 | 4,32 | 1,82 2,22 1,29 | 2,26 | 1,23 | 1,83
620 | 926 | 3,49 | 2,48 | 21,00 | 3,62 | 1,88 2,18 1,27 | 223 | 1,20 | 1,86
6,67 | 930 | 3,40 | 2,26 | 20,00 | 3,81 | 1,89 1,96 1,23 | 215 | 1,04 | 2,07
6,42 | 940 | 340 | 2,22 | 22,00 | 4,16 | 2,12 2,18 1,24 | 2,02 | 1,09 | 1,85
6,32 | 950 | 3,40 | 2,23 | 22,00 | 4,12 | 2,09 1,79 1,17 | 2,10 | 1,04 | 2,02
623 | 928 | 340 | 2,31 | 23,00 | 4,37 | 2,20 1,97 1,26 | 2,02 | 1,19 | 1,69
638 | 841 | 3,32 | 2,38 | 22,00 | 3,90 | 1,98 1,97 1,27 | 2,10 | 1,12 | 1,87
6,30 | 919 | 347 | 2,23 [ 22,00 | 3,89 | 2,03 2,05 1,23 | 2,00 | 1,04 | 1,93
622 | 934 | 346 | 2,61 | 24,00 | 3,87 | 1,98 1,80 1,21 | 1,96 | 0,98 | 1,99
6,66 | 940 | 3,43 | 2,50 | 21,00 | 4,44 | 2,22 2,21 1,22 | 1,94 | 1,09 | 1,78
641 | 940 | 337 | 2,75 | 19,00 | 4,20 | 2,11 2,15 1,32 | 2,10 | 1,18 | 1,78
633 | 937 | 332 | 2,38 | 21,00 | 4,26 | 2,31 2,23 1,27 | 2,02 | 1,07 | 1,88
6,24 | 947 | 3,80 | 2,28 | 21,00 | 3,85 | 1,73 2,16 1,23 | 2,10 | 1,04 | 2,02
6,34 | 940 | 3,80 | 2,25 | 20,00 | 3,74 | 1,68 2,16 1,27 | 2,02 | 1,19 | 1,69
632 | 931 | 3,60 | 2,62 | 22,00 | 4,13 | 2,09 2,18 1,23 | 2,10 | 1,12 | 1,87
6,24 | 948 | 3,70 | 2,22 | 21,00 | 4,42 | 2,26 2,14 1,23 | 2,00 | 1,04 | 1,93
665 | 944 | 364 | 2,38 | 23,00 | 4,12 | 1,82 2,15 1,23 | 196 | 1,19 | 1,64
6,44 | 944 | 372 | 2,89 | 22,00 | 411 | 1,75 2,16 1,26 | 1,94 | 1,09 | 1,78
631 | 942 | 368 | 2,73 | 21,00 | 3,86 | 1,98 1,78 1,21 | 2,20 | 1,18 | 1,78
628 | 954 | 3,68 | 2,25 | 21,00 | 3,97 | 2,02 2,15 124 | 234 | 1,26 | 1,86
6,37 | 931 | 3,66 | 2,49 | 21,00 | 4,38 | 2,11 1,77 1,14 | 2,05 | 1,20 | 1,71
6,57 | 941 | 3,77 | 2,24 | 22,00 | 3,97 | 2,06 2,15 147 | 229 | 1,14 | 1,84
6,47 | 937 | 4,01 | 2,34 | 22,00 | 3,87 | 2,12 2,13 135 | 2,34 | 1,17 | 1,82
6,40 | 9,47 | 3,96 | 2,42 | 21,00 | 3,88 | 2,04 2,34 136 | 2,34 | 1,28 | 1,67
6,53 | 940 | 347 | 2,30 | 21,00 | 4,11 | 2,45 2,10 1,44 | 223 | 1,28 | 1,59
6,47 | 931 | 348 | 2,33 | 18,00 | 4,32 | 1,99 2,38 142 | 219 | 141 | 1,58
6,36 | 948 | 3,95 | 2,73 | 21,00 | 3,62 | 2,05 2,34 1,40 | 2,16 | 1,38 | 1,60
6,89 | 944 | 4,02 | 2,42 | 21,00 | 3,81 | 2,12 2,18 1,40 | 219 | 128 | 1,72
664 | 945 | 4,02 | 2,24 | 21,00 | 4,16 | 2,35 2,40 142 | 2,28 | 1,33 | 1,56
654 | 942 | 4,02 | 2,40 | 21,00 | 4,12 | 2,32 2,01 1,35 | 2,36 | 1,28 | 1,68
645 | 954 | 342 | 2,66 | 21,00 | 4,37 | 2,43 2,19 1,44 | 228 | 1,20 | 1,45
6,60 | 931 | 344 | 2,25 | 24,00 | 3,90 | 2,20 2,19 1,45 | 2,36 | 1,37 | 1,58
652 | 871 | 349 | 2,54 | 21,00 | 3,89 | 2,26 2,27 141 | 227 | 1,28 | 1,62
6,44 | 950 | 3,48 | 2,23 | 20,00 | 3,87 | 2,20 2,02 139 | 222 | 1,22 | 1,65
6,88 | 948 | 4,05 | 2,73 | 20,00 | 4,44 | 2,44 2,43 1,40 | 2,21 | 1,33 | 1,51
6,63 9,54 3,89 2,52 | 21,00 4,20 2,34 2,37 1,50 2,36 1,20 1,79
6,57 9,38 4,19 2,21 | 21,00 4,26 2,56 2,47 1,47 2,30 1,33 1,57
6,48 9,10 4,04 2,44 | 21,00 3,85 1,98 2,40 1,42 2,39 1,30 1,67
6,58 9,20 4,04 2,58 | 21,00 3,74 1,93 2,40 1,47 2,30 1,20 1,44
6,56 9,25 3,44 2,76 | 23,00 413 2,34 2,42 1,43 2,39 1,39 1,57
6,48 9,41 3,44 3,04 | 21,00 4,42 2,51 2,38 1,42 2,29 1,30 1,61
6,45 8,95 3,44 2,58 | 21,00 412 2,03 2,35 1,40 2,20 1,20 1,66
6,24 9,55 3,52 2,28 | 22,00 3,62 1,96 2,36 1,42 2,18 1,31 1,52
6,11 9,54 3,48 2,69 | 21,00 3,81 2,18 1,98 1,37 2,34 1,18 1,81
6,08 9,34 3,48 2,61 | 21,00 416 2,23 2,35 1,40 1,94 1,20 1,59
6,17 9,20 3,46 2,50 | 21,00 412 2,32 1,97 1,31 2,29 1,42 1,47




Tabena 2n: Mopdomerpujcku napametpu aunuje bO

< — — < <
£ = 3 = s s s 3 S,
< < = < &5 = = ) < 0 =
RE| EE| E2|C2|g°FE ER| 2R | ES2 |8 5| E5| &8
=2 | XE|HBg|LE|E2g He | xe | Hes5 |2 X8| HE|EE
6,74 | 9,84 | 3,42 | 250 | 21,00 | 3,76 | 1,92 2,42 2,42 [ 204 | 1,08 | 1,89
6,50 | 10,00 | 3,40 | 2,90 | 21,00 | 3,86 | 1,79 2,12 212 | 187 | 1,21 | 154
6,29 | 9,80 | 3,39 | 2,79 | 20,00 | 3,90 | 1,87 2,08 2,08 | 204 | 1,25 | 1,63
6,95 | 954 | 3,42 | 255 | 23,00 | 4,08 | 178 2,08 2,08 | 187 | 1,21 | 154
6,72 | 9,38 | 3,33 | 2,95 | 20,00 | 4,44 | 2,06 1,86 1,86 | 2,00 | 1,21 | 1,65
6,29 | 9,79 | 3,64 | 257 | 22,00 | 4,18 | 1,79 2,56 256 | 1,99 | 1,08 | 1,84
653 | 932 | 3,49 | 2,61 | 22,00 | 4,33 | 1,93 1,96 1,96 | 1,79 | 1,07 | 167
6,05 | 9,65 | 3,06 | 2,77 | 22,00 | 4,38 | 1,93 2,05 2,05 | 202 | 1,20 | 1,68
6,12 | 956 | 3,63 | 2,70 | 21,00 | 4,34 | 1,90 2,08 2,08 | 204 | 1,22 | 1,67
623 | 941 | 353 | 3,03 | 22,00 | 420 | 177 2,20 220 | 214 | 1,26 | 1,70
6,84 | 962 | 3,47 | 2,69 | 24,00 | 424 | 2,08 2,24 224 | 202 | 1,18 | 1,71
6,04 | 933 | 3,45 | 2,49 | 22,00 | 422 | 178 2,08 2,08 | 200 | 1,22 | 164
6,24 | 10,06 | 3,53 | 2,45 | 22,00 | 411 | 1,94 2,05 2,05 | 200 | 1,20 | 1,67
6,29 | 10,01 | 3,47 | 2,87 | 21,00 | 4,11 | 1,90 2,43 243 | 215 | 1,32 | 1,63
6,90 | 953 | 3,45 | 2,85 | 22,00 | 4,33 | 1,80 2,08 2,08 | 215 | 1,28 | 1,67
6,84 | 966 | 3,53 | 2,80 | 20,00 | 4,45 | 2,05 2,06 2,06 | 1,98 | 1,22 | 1,62
6,72 | 9,75 | 3,22 | 2,72 | 23,00 | 434 | 2,16 2,26 226 | 1,87 | 1,16 | 1,61
6,70 | 10,02 | 3,49 | 2,46 | 22,00 | 4,35 | 2,18 1,86 1,86 | 1,98 | 1,20 | 1,65
6,02 | 9,75 | 3,45 | 2,34 | 20,00 | 412 | 213 2,40 2,40 | 200 | 1,21 | 1,65
6,88 | 9,84 | 3,37 | 2,95 | 22,00 | 445 | 218 2,00 2,00 | 202 | 1,22 | 1,65
6,25 | 10,04 | 3,54 | 252 | 23,00 | 3,97 | 2,32 2,40 2,40 | 1,87 | 1,16 | 1,61
6,70 | 10,09 | 3,52 | 2,59 | 20,00 | 4,26 | 2,00 2,61 261 | 212 | 1,30 | 164
6,78 | 9,46 | 3,53 | 2,72 | 19,00 | 424 | 1,92 2,05 2,05 | 217 | 127 | 1,71
6,44 | 951 | 2,83 | 257 | 25,00 | 443 | 1,9 2,25 225 | 202 | 1,20 | 1,68
6,92 | 10,04 | 3,40 | 2,37 | 17,00 | 4,19 | 1,90 2,26 226 | 217 | 1,30 | 1,68
6,96 | 10,01 | 3,64 | 2,43 | 21,00 | 3,99 | 214 2,64 264 | 230 | 1,34 | 1,71
6,81 | 9,79 | 3,62 | 337 | 21,00 | 4,10 | 2,01 1,88 1,88 | 2,14 | 1,48 | 145
651 | 9,81 | 3,60 | 3,16 | 20,00 | 4,13 | 2,09 2,08 2,08 | 230 | 151 | 1,52
6,65 | 997 | 3,64 | 2,75 | 23,00 | 4,32 | 2,00 2,30 2,30 | 214 | 1,48 | 1,45
6,94 | 961 | 354 | 2,81 | 20,00 | 467 | 2,28 2,08 2,08 | 227 | 1,48 | 154
651 | 9,80 | 3,85 | 3,08 | 17,00 | 441 | 2,01 2,78 2,78 | 226 | 1,34 | 1,68
6,75 | 9,96 | 3,71 | 2,85 | 22,00 | 456 | 2,15 2,18 2,18 | 2,05 | 1,33 | 154
627 | 9,88 | 3,72 | 2,25 | 22,00 | 461 | 2,15 2,27 227 | 228 | 1,46 | 1,56
6,34 | 9,87 | 3,84 | 2,45 | 21,00 | 458 | 2,12 1,89 1,89 | 2,30 | 1,49 | 155
6,45 | 964 | 3,74 | 2,49 | 22,00 | 4,43 | 1,99 2,42 2,42 | 240 | 152 | 1,57
7,06 | 9,85 | 3,69 | 255 | 24,00 | 447 | 2,30 2,46 2,46 | 228 | 1,44 | 1,58
580 | 9,71 | 3,22 | 2,70 | 22,00 | 3,97 | 154 1,84 1,84 | 1,72 | 1,20 | 143
6,00 | 991 | 3,30 | 2,73 | 22,00 | 3,85 | 1,70 1,81 1,81 | 1,72 | 1,08 | 1,59
6,05 | 9,76 | 3,24 | 257 | 21,00 | 3,85 | 1,66 2,19 2,19 | 1,86 | 1,03 | 1,80
6,66 | 9,28 | 3,22 | 254 | 22,00 | 4,07 | 156 2,08 2,08 | 1,86 | 1,00 | 1,87
6,60 | 9,41 | 3,30 | 2,56 | 20,00 | 4,20 | 1,81 1,82 1,82 | 169 | 1,25 | 1,36
6,48 | 10,02 | 2,99 | 2,38 | 23,00 | 4,10 | 1,92 2,02 2,02 | 158 | 1,08 | 1,47
6,46 | 9,77 | 3,26 | 2,74 | 22,00 | 411 | 1,94 2,08 2,08 | 169 | 1,19 | 1,42
578 | 10,04 | 3,22 | 2,65 | 20,00 | 3,87 | 1,89 2,16 216 | 1,72 | 1,46 | 1,17
6,64 | 956 | 3,13 | 2,78 | 22,00 | 420 | 1,94 1,76 1,76 | 1,73 | 1,20 | 144
6,01 | 9,80 | 3,31 | 2,55 | 23,00 | 3,72 | 2,08 2,16 2,16 | 158 | 1,19 | 1,33
6,46 | 9,85 | 3,29 | 2,65 | 20,00 | 401 | 1,76 2,37 237 | 184 | 1,01 | 1,82
654 | 921 | 3,30 | 2,82 | 24,00 | 3,99 | 1,68 1,81 1,81 | 1,88 | 0,98 | 1,01
6,20 | 926 | 3,34 | 2,77 | 22,00 | 418 | 1,72 2,01 201 | 1,73 | 1,19 | 1,45
6,68 | 9,81 | 3,16 | 2,70 | 18,00 | 3,94 | 1,66 2,02 2,02 | 188 | 1,01 | 1,87




Tabeaa 3n: Mopdomerpujcku napamerpu aunuje ['P

< — = < <
= |23 |2 |3 .| g 2| %
< & < T s =B 2 = 0 < =
fE| EE|EE|e3|g E Fa| fa| ESe |88 85| Ea| &1
=S| X | HE|LE|EEE HE | XL | HE8s5 K25 X8| HE | E
6,60 9,05 3,73 2,31 | 22,00 4,04 1,94 2,00 1,36 1,98 0,98 2,02
6,49 9,47 3,56 2,53 | 22,00 4,29 2,04 2,12 1,45 2,03 1,08 1,88
6,21 9,68 3,43 2,90 | 21,00 4,47 2,52 2,27 1,36 1,74 1,02 1,70
6,89 9,32 3,48 2,62 | 20,00 4,45 2,45 2,14 1,36 1,84 1,02 1,80
6,97 9,51 3,29 2,54 | 23,00 4,47 2,21 1,98 1,12 2,02 1,13 1,79
6,30 9,10 3,37 2,39 | 21,00 3,97 2,13 2,00 1,46 1,80 1,00 1,80
6,56 9,21 3,38 2,64 | 24,00 4,29 2,26 2,44 1,50 1,75 0,98 1,79
6,47 9,52 3,40 2,28 | 21,00 4,51 1,75 2,36 1,25 2,05 1,13 1,82
6,88 8,53 3,55 2,28 | 21,00 4,18 2,16 2,05 1,42 1,89 1,04 1,82
6,56 9,21 3,34 2,52 | 20,00 4,29 2,08 1,90 1,43 1,79 1,03 1,74
6,50 9,32 3,43 2,32 | 17,00 3,93 2,34 1,86 1,54 1,92 1,06 1,81
6,63 8,89 3,33 2,37 | 17,00 3,97 2,13 1,86 1,45 1,90 1,01 1,88
591 8,50 3,39 2,51 | 21,00 4,14 2,39 1,89 1,15 2,14 1,08 1,98
6,43 9,41 3,48 2,64 | 21,00 3,95 2,08 1,86 1,15 2,01 1,06 1,90
6,06 9,24 3,55 2,80 | 21,00 4,47 1,82 2,04 1,19 1,90 1,04 1,83
6,30 9,80 3,36 2,30 | 23,00 4,30 2,31 2,04 1,27 1,92 1,04 1,85
6,31 9,68 3,58 2,64 | 21,00 4,38 1,98 1,96 1,32 1,76 1,00 1,76
6,50 9,47 3,67 2,68 | 22,00 4,65 1,91 2,36 1,25 1,84 1,02 1,80
6,34 9,46 3,29 2,86 | 21,00 4,56 1,94 2,58 1,58 1,90 1,06 1,79
6,51 9,28 4,06 2,40 | 17,00 4,09 2,38 2,14 1,55 1,94 1,06 1,83
6,38 8,57 3,80 2,34 | 23,00 4,29 2,05 2,11 1,38 2,18 1,13 1,93
6,79 9,62 3,36 2,55 | 17,00 4,56 2,38 2,25 1,29 2,12 1,11 1,91
6,60 9,80 3,71 2,46 | 17,00 4,47 1,84 1,92 1,36 1,70 1,09 1,56
6,34 9,28 3,17 2,64 | 23,00 4,09 2,05 2,08 1,55 2,06 1,13 1,83
6,70 9,31 3,43 2,49 | 23,00 4,28 2,16 2,24 1,42 2,15 1,18 1,82
6,45 9,56 3,81 2,39 | 21,00 4,28 2,20 2,42 1,36 2,03 1,12 1,81
6,60 9,57 3,72 2,21 | 22,00 3,94 2,04 2,00 1,36 1,98 0,98 2,02
6,49 9,63 3,84 2,71 | 21,00 4,20 2,14 2,03 1,46 2,03 0,80 2,54
6,21 9,82 3,82 2,49 | 22,00 4,38 2,62 2,27 1,36 1,74 1,09 1,60
6,89 9,78 3,24 2,80 | 22,00 4,35 2,55 2,14 1,07 1,84 1,08 1,70
6,97 9,32 3,40 2,31 | 23,00 4,38 2,31 1,78 1,36 2,02 1,13 1,79
6,30 8,84 3,65 2,53 | 23,00 3,88 2,23 2,00 1,47 2,17 1,13 1,92
6,56 9,71 3,36 2,90 | 20,00 4,20 2,36 2,44 1,51 2,20 1,14 1,93
6,47 9,61 3,36 2,62 | 22,00 4,42 1,85 2,36 1,26 2,05 1,13 1,82
6,88 9,43 3,36 2,54 | 22,00 4,09 2,26 2,10 1,43 2,19 1,14 1,92
6,56 8,74 3,51 2,39 | 22,00 4,20 2,18 1,90 1,44 2,18 1,13 1,93
6,50 9,68 3,58 2,87 | 23,00 3,84 2,44 1,86 1,55 1,92 1,06 1,81
6,63 9,47 3,67 2,28 | 21,00 3,88 2,23 1,86 1,46 2,12 1,11 1,91
591 9,46 3,29 2,28 | 22,00 4,05 2,49 1,89 1,16 2,14 1,08 1,98
6,43 9,28 4,06 2,52 | 23,00 3,86 2,18 1,86 1,16 1,70 1,10 1,55
6,06 8,57 3,80 2,32 | 22,00 4,38 1,92 1,74 1,20 2,18 1,14 1,91
6,30 9,62 3,36 2,37 | 19,00 421 2,41 2,03 1,28 2,18 1,14 1,91
6,31 9,80 3,71 2,51 | 21,00 4,28 2,27 1,98 1,33 2,14 1,09 1,96
6,50 9,28 3,17 2,97 | 19,00 4,55 2,01 2,35 1,26 2,17 1,14 1,90
6,34 9,31 3,43 2,80 | 21,00 4,47 2,04 2,55 1,59 2,21 1,12 1,98
6,50 9,21 3,38 2,30 | 19,00 4,00 2,48 2,17 1,56 2,18 1,17 1,86
6,38 9,52 3,40 3,04 | 22,00 4,20 2,15 2,09 1,39 1,70 1,13 1,50
6,79 8,53 3,55 2,68 | 22,00 4,47 2,48 2,27 1,30 2,12 1,11 1,91
6,60 9,21 3,34 2,86 | 22,00 4,37 1,94 2,12 1,36 2,04 1,14 1,79
6,34 9,32 3,43 2,40 | 21,00 3,99 2,15 2,11 1,56 2,06 1,13 1,83




Tabeaa 4n: Mopdomerpujcku napamerpu aunuje [1P

< — = < <
= |23 |2 |3 .| g 2| %
< & < T s =B 2 = 0 < =
fE| EE|EE|e3|g E Fa| fa| ESe |88 85| Ea| &1
=S| X | HE|LE|EEE HE | XL | HE8s5 K25 X8| HE | E
6,46 9,37 3,30 2,53 | 22,00 4,04 2,07 2,25 1,44 1,88 1,15 1,63
6,50 9,00 3,54 2,28 | 22,00 4,27 2,04 2,24 1,36 1,98 1,12 1,77
6,57 9,60 3,47 2,60 | 21,00 4,40 2,06 2,26 1,74 1,87 1,14 1,64
6,62 9,50 3,41 2,78 | 19,00 4,27 2,06 2,18 1,64 2,03 1,12 1,81
6,40 9,50 3,43 2,30 | 21,00 4,38 2,04 2,22 1,36 1,64 0,96 1,71
6,56 9,32 3,30 2,27 | 20,00 4,54 2,06 2,25 1,61 1,75 1,10 1,59
6,46 9,41 3,44 2,50 | 22,00 4,05 2,22 1,90 1,60 1,89 1,15 1,64
6,46 9,50 3,43 2,53 | 18,00 4,77 2,06 2,22 1,64 1,92 1,09 1,76
6,49 9,52 3,47 2,29 | 22,00 4,25 2,04 2,22 1,46 2,15 1,15 1,87
6,34 9,40 3,43 2,26 | 21,00 4,40 2,06 2,27 1,74 2,06 1,15 1,79
6,48 9,50 3,47 2,25 | 21,00 4,47 2,11 2,38 1,74 1,90 1,13 1,68
6,35 9,41 3,45 2,55 | 19,00 4,37 2,14 2,37 1,74 1,90 1,15 1,65
6,35 9,11 3,28 2,86 | 22,00 4,47 2,22 2,37 1,64 1,77 1,00 1,77
6,34 9,58 3,55 2,67 | 21,00 4,89 2,02 2,37 1,60 1,75 1,02 1,72
6,57 9,44 3,66 2,80 | 22,00 4,49 2,22 2,16 1,72 1,75 1,00 1,75
6,20 9,49 3,41 2,95 | 22,00 4,74 2,07 1,98 1,44 2,16 1,15 1,88
6,40 9,49 3,43 2,97 | 22,00 4,25 2,08 1,90 1,74 1,77 1,00 1,77
6,50 9,48 3,41 2,28 | 20,00 4,26 2,11 1,91 1,73 1,87 1,02 1,83
6,50 9,54 3,62 2,29 | 22,00 4,61 1,96 2,19 1,58 1,77 1,00 1,77
6,38 9,37 3,30 2,53 | 21,00 4,27 2,10 2,38 1,58 1,92 1,16 1,66
6,60 9,29 3,44 2,51 | 22,00 4,20 2,00 2,37 1,31 1,92 1,11 1,73
6,39 9,46 3,45 2,74 | 19,00 4,24 2,11 2,25 1,61 2,05 1,14 1,80
6,60 9,43 3,52 2,53 | 21,00 4,04 1,98 2,25 1,71 1,92 1,07 1,79
6,50 9,36 3,49 2,44 | 22,00 4,45 2,14 2,15 1,31 1,92 1,07 1,79
6,39 9,28 3,44 2,37 | 21,00 4,28 1,84 2,22 1,62 2,05 1,06 1,93
6,66 9,42 3,52 2,38 | 22,00 4,06 2,08 2,25 1,44 1,68 1,12 1,50
6,70 9,20 3,25 2,55 | 22,00 4,29 2,06 2,26 1,36 1,78 1,12 1,59
6,77 9,44 3,69 2,34 | 21,00 4,42 2,08 2,21 1,74 1,67 1,10 1,52
6,82 9,72 3,63 2,65 | 19,00 4,29 2,08 2,24 1,64 1,83 1,14 1,61
6,60 9,52 3,65 2,81 | 21,00 4,40 2,06 2,24 1,36 1,90 1,13 1,68
6,76 9,40 3,52 2,39 | 20,00 4,52 2,04 2,22 1,61 1,55 1,12 1,38
6,66 9,38 3,66 2,52 | 22,00 4,03 2,20 1,88 1,60 1,69 0,95 1,78
6,66 9,42 3,65 2,36 | 18,00 4,75 2,04 2,22 1,64 1,72 1,13 1,52
6,69 9,40 3,69 2,36 | 22,00 4,23 2,02 2,25 1,46 1,95 0,95 2,05
6,54 9,42 3,65 2,63 | 21,00 4,87 2,04 2,27 1,74 1,86 0,95 1,96
6,68 9,78 3,69 2,79 | 21,00 4,46 2,10 2,37 1,74 1,97 1,10 1,79
6,55 9,44 3,45 2,70 | 20,00 4,36 2,13 2,36 1,74 1,93 1,12 1,72
6,17 8,93 3,44 2,42 | 22,00 4,46 2,21 2,36 1,64 1,95 1,18 1,65
6,16 9,40 3,36 2,38 | 21,00 4,88 2,01 2,36 1,60 1,93 1,20 1,61
6,39 9,44 3,47 2,31 | 22,00 4,48 2,21 2,15 1,72 1,93 1,18 1,64
7,02 9,31 3,21 2,52 | 22,00 4,75 2,08 1,99 1,44 1,92 1,12 1,71
6,22 9,31 3,23 2,31 | 22,00 4,26 2,09 1,91 1,74 1,95 1,18 1,65
6,32 9,30 3,21 2,63 | 20,00 4,28 2,13 1,93 1,73 2,05 1,20 1,71
6,32 9,36 3,42 2,28 | 22,00 4,63 1,98 2,21 1,58 1,95 1,18 1,65
6,20 9,19 3,45 2,40 | 21,00 4,29 2,12 2,22 1,58 2,10 1,12 1,88
6,42 9,11 3,25 2,40 | 22,00 4,22 2,02 2,39 1,13 2,10 1,13 1,86
6,21 9,28 3,62 2,50 | 19,00 4,27 2,14 2,22 1,61 1,90 1,12 1,70
6,42 9,25 3,32 2,56 | 21,00 4,07 2,01 2,28 1,71 2,10 1,11 1,89
6,32 9,18 3,29 2,58 | 22,00 4,48 2,17 2,18 1,31 2,10 1,10 1,91
6,21 9,10 3,25 2,31 | 22,00 431 1,85 2,22 1,62 1,55 1,12 1,38




Tabeaa Sn: Mopdomerpujcku napamerpu aunuje [10

< p— = < <
= |23 |E |3 - 3| ¢
< & < T s = = & 0 < 9 =
B = §§ £ 5 gm'EME EE £ g £5 2 B8] 25 £ = %:{
=S | & | HE|YE|EEHS | X2 |H25 | X8| X&E|E8&8|EE
6,34 9,44 2,65 2,74 | 21,00 4,50 1,99 2,51 1,29 2,08 1,16 1,79
6,23 9,71 2,86 2,54 | 23,00 4,56 1,98 2,58 1,41 2,16 1,03 2,10
6,38 9,77 2,77 2,68 | 24,00 3,81 2,16 2,31 1,54 2,05 1,05 1,96
6,98 9,69 2,83 2,54 | 23,00 4,05 1,88 2,17 1,43 2,12 1,06 2,00
6,44 9,25 2,91 2,57 | 21,00 4,64 1,98 2,31 1,29 2,19 1,18 1,85
6,55 9,94 2,83 2,53 | 23,00 4,57 1,95 2,29 1,30 2,32 1,13 2,05
6,62 9,55 3,12 2,55 | 23,00 4,75 1,98 2,31 1,55 2,04 1,05 1,95
6,19 9,80 2,85 2,51 | 23,00 4,59 1,85 2,31 1,29 1,92 1,05 1,83
6,71 8,97 2,85 291 | 23,00 3,92 1,96 1,96 1,56 2,19 1,18 1,85
6,19 9,86 2,97 2,63 | 22,00 4,40 1,95 2,45 1,41 2,14 1,07 2,00
6,59 9,86 2,86 2,62 | 23,00 4,39 1,95 2,44 1,30 2,12 1,07 1,98
6,38 9,44 3,34 2,56 | 20,00 4,22 2,02 2,20 1,41 2,05 1,07 1,92
6,48 9,40 3,75 2,59 | 24,00 4,04 2,17 1,87 1,43 2,22 1,20 1,85
6,81 8,87 2,90 2,74 | 24,00 4,50 1,95 2,55 1,42 2,26 1,16 1,95
6,86 9,60 3,00 2,70 | 26,00 4,14 2,02 2,12 1,43 2,04 1,05 1,95
6,56 9,44 3,38 2,64 | 21,00 4,75 1,89 2,31 1,42 1,92 1,05 1,83
6,01 9,50 2,90 2,63 | 22,00 4,40 1,99 2,41 1,42 1,93 1,11 1,74
6,63 9,60 2,93 2,58 | 23,00 3,90 2,02 1,87 1,16 2,14 1,18 1,82
6,89 9,38 3,50 2,45 | 21,00 4,38 1,94 2,44 1,30 2,02 1,13 1,79
6,34 9,66 3,00 2,56 | 23,00 4,40 2,11 2,29 1,41 1,91 1,10 1,74
6,23 9,62 2,83 2,83 | 21,00 4,04 1,99 2,05 1,16 2,28 1,19 1,91
6,38 9,62 2,94 2,58 | 22,00 4,04 1,98 2,06 1,03 2,31 1,18 1,96
6,98 9,44 2,79 2,54 | 22,00 4,10 2,02 2,07 1,55 2,40 1,18 2,03
6,44 9,66 2,97 2,65 | 18,00 4,23 2,02 2,21 1,60 2,08 1,16 1,79
6,55 9,92 2,93 2,61 | 24,00 3,87 1,98 1,89 1,50 2,16 1,03 2,10
6,62 9,44 2,95 291 | 22,00 4,51 2,00 2,51 1,30 2,05 1,05 1,96
6,19 9,28 3,55 2,66 | 24,00 4,57 1,99 2,58 1,42 2,12 1,06 2,00
6,71 9,01 3,68 2,35 | 21,00 3,82 2,17 2,31 1,55 2,19 1,18 1,85
6,19 9,74 3,30 2,41 | 22,00 4,06 1,89 2,17 1,44 2,32 1,13 2,05
6,59 9,94 2,83 2,70 | 22,00 4,64 1,99 2,31 1,30 2,04 1,05 1,95
6,38 9,55 3,12 2,34 | 23,00 4,58 1,96 2,62 1,31 1,92 1,05 1,83
7,01 9,80 2,85 2,48 | 21,00 4,76 1,99 2,31 1,56 2,19 1,18 1,85
6,81 8,97 2,85 2,34 | 24,00 4,60 1,95 2,31 1,30 2,12 1,07 1,98
6,86 9,86 2,97 2,37 | 24,00 3,92 1,79 2,13 1,57 2,10 1,07 1,96
6,56 9,86 2,86 2,33 | 21,00 4,41 1,73 2,31 1,42 2,05 1,07 1,92
6,01 9,37 3,34 2,35 | 22,00 4,40 1,72 2,69 1,31 2,22 1,20 1,85
6,63 9,44 3,75 2,31 | 22,00 4,23 2,04 2,20 1,42 2,26 1,16 1,95
6,89 9,40 2,90 2,71 | 24,00 4,05 2,18 1,87 1,44 2,04 1,05 1,95
6,44 9,44 3,00 2,43 | 22,00 4,40 1,94 2,47 1,41 2,43 1,12 2,17
6,44 9,56 3,38 2,42 | 20,00 3,90 2,01 1,88 1,42 2,12 1,05 2,02
6,20 9,50 2,90 2,62 | 19,00 | 4,38 1,95 2,43 1,41 2,19 1,18 1,85
6,63 9,60 2,93 2,66 | 23,00 | 4,40 1,98 2,42 1,41 2,22 1,18 1,88
6,28 9,64 2,83 2,56 | 23,00 | 4,04 2,01 2,03 1,15 2,43 1,18 2,06
6,55 9,62 2,94 2,50 | 23,00 | 4,04 1,68 2,36 1,29 2,38 1,20 1,98
6,33 9,44 3,01 2,44 | 23,00 | 4,10 2,10 1,99 1,40 2,35 1,21 1,94
6,22 9,69 2,83 2,43 | 21,00 | 4,40 1,98 2,42 1,15 2,26 1,19 1,90
6,37 9,25 2,91 2,58 | 23,00 3,90 1,97 1,93 1,02 2,30 1,18 1,95
6,97 9,94 3,02 2,45 | 25,00 | 4,38 2,01 2,37 1,54 2,31 1,18 1,96
6,77 9,55 3,12 2,36 | 23,00 | 4,40 2,01 2,39 1,59 2,12 1,05 2,02
6,52 9,80 3,01 2,83 | 19,00 | 4,40 1,97 2,43 1,49 1,99 1,08 1,84




Tabeaa 6n: Mopdomerpujcku napamerpu auauje JIA

< p— = < <
= |38 |3 g S| 8
< « s s 5 & ) < 0 >
| EE|EE| 658 | 2%i 52 | kS| EE<|EE|Es|Es|2%
28 | RE|SE|QE| 5252 | 52 |HeE | X | XS|2E&|SE
6,08 8,89 2,96 2,20 | 21,00 | 4,50 2,00 1,89 1,55 2,05 1,27 1,62
6,20 9,21 3,00 2,70 | 20,00 | 4,53 2,16 2,17 1,64 2,24 1,27 1,77
6,19 8,40 3,40 2,63 | 21,00 | 4,17 1,88 2,39 1,69 2,39 1,34 1,78
6,95 8,85 2,98 2,79 | 23,00 | 4,26 1,62 2,01 1,66 2,39 1,28 1,87
6,19 9,41 3,32 2,18 | 22,00 | 4,13 2,12 1,88 1,44 2,21 1,28 1,73
6,19 9,38 3,00 2,75 | 24,00 | 4,13 1,91 2,01 1,65 2,24 1,32 1,70
6,73 9,57 3,25 2,12 | 22,00 | 4,25 2,01 2,01 1,60 2,38 1,35 1,76
6,63 9,38 3,06 2,63 | 21,00 | 4,00 2,03 1,85 1,33 2,07 1,27 1,64
6,34 9,36 2,84 2,34 | 20,00 3,70 2,00 1,82 1,40 2,37 1,27 1,87
6,34 9,37 2,83 2,34 | 19,00 | 4,12 2,15 2,04 1,62 2,21 1,32 1,68
6,34 9,32 2,84 2,71 | 24,00 | 4,51 2,12 1,82 1,30 2,05 1,27 1,62
6,73 9,61 2,83 2,83 | 20,00 | 4,13 2,15 2,03 1,37 2,24 1,27 1,77
6,04 9,30 3,27 2,58 | 20,00 | 4,28 2,00 2,06 1,37 2,39 1,56 1,53
6,14 9,34 3,41 2,67 | 19,00 | 4,47 2,07 2,39 1,69 2,39 1,28 1,87
6,28 8,35 3,60 2,19 | 22,00 | 4,22 1,92 2,20 1,61 2,21 1,28 1,73
7,03 9,35 3,10 2,38 | 20,00 | 4,26 1,76 2,01 1,38 2,24 1,32 1,70
6,34 8,69 3,67 2,96 | 22,00 | 4,27 2,03 1,89 1,55 2,38 1,35 1,76
6,16 9,26 2,54 2,23 | 21,00 | 4,50 2,15 2,17 1,64 2,07 1,27 1,64
6,44 9,35 3,06 2,26 | 22,00 | 4,91 2,11 2,39 1,69 2,37 1,27 1,87
6,73 8,38 3,06 2,60 | 21,00 | 4,89 2,05 2,01 1,66 2,21 1,32 1,68
6,09 9,70 3,05 2,13 | 23,00 | 4,09 2,06 1,88 1,44 2,05 1,27 1,62
7,03 9,67 2,89 2,29 | 22,00 | 4,35 2,05 2,01 1,65 2,24 1,27 1,77
6,34 8,63 3,27 2,46 | 21,00 | 4,89 2,16 2,01 1,60 2,39 1,34 1,78
6,75 9,38 3,24 2,80 | 23,00 | 4,16 2,03 1,85 1,33 2,39 1,28 1,87
6,33 8,98 3,39 2,18 | 23,00 | 4,70 2,12 1,82 1,40 2,21 1,28 1,73
6,09 8,90 2,97 2,48 | 24,00 | 4,85 2,22 2,04 1,62 2,24 1,32 1,70
6,21 9,22 3,01 2,72 | 20,00 | 4,54 2,17 1,82 1,30 2,38 1,35 1,76
6,20 8,41 3,41 2,87 | 24,00 3,90 2,08 2,03 1,37 2,07 1,27 1,64
6,96 8,86 2,99 2,22 | 21,00 3,83 2,06 2,06 1,37 2,37 1,27 1,87
6,09 9,42 3,33 297 | 21,00 | 4,58 2,14 1,89 1,55 2,21 1,32 1,68
6,19 9,39 3,01 243 | 21,00 | 4,72 2,11 2,17 1,64 2,05 1,27 1,62
6,74 9,58 3,26 2,46 | 22,00 3,96 2,02 2,39 1,69 2,24 1,27 1,77
6,64 9,39 3,07 2,80 | 19,00 | 4,71 2,14 2,01 1,66 2,39 1,32 1,81
6,35 9,87 2,85 2,33 | 20,00 3,94 2,05 1,88 1,44 2,39 1,28 1,87
6,35 9,38 2,84 2,49 | 23,00 | 4,13 2,06 2,01 1,65 2,21 1,28 1,73
6,35 9,26 2,85 264 | 21,00 | 4,52 2,13 2,01 1,60 2,24 1,32 1,70
6,74 9,62 2,84 2,38 | 23,00 | 4,14 2,04 1,85 1,33 2,38 1,33 1,79
6,03 9,30 3,27 2,68 | 22,00 | 4,27 1,99 1,82 1,40 2,07 1,27 1,64
6,13 9,34 3,41 292 | 22,00 | 4,46 2,06 2,04 1,62 2,37 1,27 1,87
6,27 8,35 3,60 2,43 | 24,00 | 4,21 1,91 1,82 1,30 2,21 1,32 1,68
6,30 9,35 3,10 2,46 | 24,00 | 4,75 1,75 2,03 1,37 2,18 1,27 1,72
6,33 8,69 3,67 2,80 | 20,00 | 4,26 2,02 2,06 1,37 2,44 1,45 1,68
6,15 9,26 2,54 2,33 | 23,00 | 4,49 2,14 1,89 1,55 2,28 1,43 1,59
6,43 9,35 3,06 2,49 | 22,00 | 4,90 2,30 2,17 1,64 2,29 1,39 1,65
6,72 8,98 3,06 2,64 | 23,00 | 4,88 2,04 2,39 1,69 2,39 1,35 1,77
6,19 9,70 3,05 2,38 | 23,00 | 4,08 2,15 2,01 1,66 2,39 1,28 1,87
7,02 9,67 2,89 2,68 | 20,00 | 4,34 2,04 1,88 1,44 2,21 1,28 1,73
6,33 8,63 3,27 292 | 22,00 | 4,88 2,15 2,01 1,65 2,24 1,29 1,74
6,74 9,22 3,24 255 | 21,00 | 4,15 2,02 2,01 1,60 2,40 1,35 1,78
6,33 8,98 3,39 2,61 | 21,00 | 4,70 2,12 1,85 1,33 2,13 1,27 1,68




Tabena 7n: Mopdomerpujcku napamerpu aunuje CT

< p— = < <
= |38 |3 g S| 8
< « s s 5 & ) < 0 >
| EE|EE| 658 | 2%i 52 | kS| EE<|EE|Es|Es|2%
28 | RE|SE|QE| 5252 | 52 |HeE | X | XS|2E&|SE
6,62 9,59 3,19 2,67 | 21,00 | 4,49 2,15 2,19 1,47 2,76 1,48 1,86
6,00 9,33 3,46 2,65 | 21,00 | 4,60 2,08 2,15 1,51 2,24 1,30 1,72
6,46 9,49 3,22 2,51 | 20,00 | 4,89 2,22 2,34 1,19 2,59 1,48 1,75
6,12 9,58 3,30 2,65 | 20,00 | 4,11 2,21 2,30 1,20 2,52 1,44 1,75
6,25 9,20 3,56 2,75 | 22,00 | 4,91 2,29 2,62 1,30 2,62 1,48 1,77
6,51 8,99 3,20 2,44 | 23,00 | 4,07 2,35 2,13 1,18 2,43 1,38 1,76
6,25 9,66 3,22 2,47 | 20,00 | 4,32 2,07 2,17 1,35 2,52 1,35 1,86
6,50 9,28 3,22 2,55 | 16,00 | 4,09 2,28 2,32 1,47 2,15 1,27 1,70
6,29 9,28 3,08 2,52 | 20,00 | 4,70 2,07 1,91 1,18 2,26 1,27 1,79
6,30 9,22 3,12 2,59 | 19,00 | 4,30 2,07 2,22 1,33 2,07 1,21 1,71
6,50 9,86 3,08 2,52 | 24,00 | 4,28 2,25 2,13 1,27 2,38 1,30 1,83
6,02 9,39 3,32 2,44 | 21,00 | 4,68 2,08 2,30 1,49 2,26 1,38 1,64
6,41 9,79 3,22 2,56 | 20,00 | 4,70 2,12 2,57 1,18 2,05 1,25 1,64
6,33 8,57 3,18 2,44 | 20,00 | 4,28 2,09 2,02 1,10 2,21 1,27 1,75
6,38 9,41 2,71 2,48 | 22,00 | 4,09 2,14 2,65 1,27 2,15 1,30 1,65
6,42 9,30 3,11 2,66 | 23,00 | 4,67 2,07 2,29 1,37 2,37 1,34 1,76
6,63 9,53 3,22 2,80 | 20,00 | 4,94 2,09 2,22 1,23 2,52 1,34 1,88
6,41 9,35 3,18 2,68 | 16,00 | 4,48 2,05 1,96 1,30 2,80 1,35 2,07
6,42 9,35 3,19 2,61 | 20,00 | 4,77 2,08 2,22 1,32 2,24 1,30 1,72
6,25 9,32 2,98 2,47 | 19,00 | 4,96 2,08 2,32 1,15 2,59 1,48 1,75
6,62 9,49 3,15 254 | 24,00 | 4,70 2,08 2,68 1,18 2,52 1,44 1,75
6,00 8,97 3,08 290 | 21,00 | 4,31 2,08 2,13 1,37 2,62 1,48 1,77
6,46 9,10 3,20 2,50 | 20,00 | 4,09 2,06 2,20 1,18 2,43 1,38 1,76
6,12 8,89 3,03 2,49 | 21,00 | 4,89 2,10 2,56 1,39 2,52 1,35 1,86
6,25 9,32 3,32 257 | 21,00 | 4,91 2,08 2,13 1,35 2,15 1,27 1,70
6,51 9,73 3,22 2,67 | 21,00 | 4,49 2,15 2,19 1,47 2,26 1,27 1,79
6,25 9,33 3,20 2,65 | 22,00 | 4,60 2,08 2,15 1,28 2,07 1,21 1,71
6,50 9,16 3,03 2,51 | 18,00 | 4,89 2,22 2,34 1,19 2,38 1,30 1,83
6,29 9,72 2,92 2,65 | 18,00 | 4,11 2,21 2,34 1,20 2,26 1,38 1,64
6,30 8,96 3,50 2,75 | 25,00 | 4,91 2,29 2,62 1,30 2,05 1,25 1,64
6,50 9,16 3,54 244 | 22,00 | 4,07 2,35 2,13 1,18 2,21 1,27 1,75
6,02 9,32 3,10 2,47 | 20,00 | 4,32 2,08 2,17 1,28 2,15 1,30 1,65
6,42 8,34 3,63 2,55 | 20,00 | 4,09 2,28 2,30 1,47 2,37 1,34 1,76
6,33 9,36 3,30 2,52 | 20,00 | 4,70 2,05 1,91 1,18 2,52 1,34 1,88
6,38 9,22 3,12 2,59 | 20,00 | 4,30 2,14 2,24 1,33 2,67 1,48 1,80
6,81 9,86 3,08 250 | 20,00 | 4,28 2,80 2,13 1,27 2,24 1,30 1,72
6,63 9,22 3,32 244 | 22,00 | 4,68 2,80 2,30 1,49 2,59 1,48 1,75
6,41 9,79 3,22 256 | 21,00 | 4,70 2,80 2,57 1,18 2,52 1,44 1,75
6,80 8,57 3,18 244 | 21,00 | 4,28 2,07 2,02 1,10 2,58 1,48 1,74
6,25 9,41 2,71 2,48 | 23,00 | 4,09 2,07 2,65 1,27 2,43 1,34 1,81
6,12 9,30 3,11 2,66 | 19,00 | 4,67 2,07 2,30 1,37 2,52 1,33 1,90
6,25 9,53 3,22 2,80 | 22,00 | 4,94 2,09 2,24 1,23 2,18 1,27 1,72
6,51 9,35 3,18 2,68 | 21,00 | 4,66 2,07 1,96 1,30 2,26 1,28 1,77
6,25 9,35 3,19 2,61 | 21,00 | 4,77 2,10 2,20 1,32 2,07 1,21 1,71
6,50 9,20 2,98 2,45 | 20,00 | 4,70 2,08 2,30 1,15 2,38 1,29 1,84
6,29 9,49 3,15 254 | 17,00 | 4,70 2,30 2,68 1,18 2,26 1,38 1,64
6,30 8,97 3,08 2,80 | 21,00 | 4,31 2,28 2,13 1,37 2,10 1,24 1,69
6,50 9,10 3,20 2,50 | 20,00 | 4,68 2,16 2,20 1,18 2,19 1,28 1,71
6,33 8,89 3,03 2,49 | 21,00 | 4,89 2,09 2,56 1,30 2,15 1,30 1,65
6,38 9,25 3,32 257 | 22,00 | 4,91 2,18 2,13 1,28 2,35 1,32 1,79




Ta6esna 8n: 36upHu pesynraru aHanuse Bapujance (ANOVA)

3a MopdoMeTpHjcKe 0COOUHE y THHHjaMa

Cyme CrernieHn Cpenune
N3Bopu L
.. W3Bopu Bapujarmje KBajipaTa cnobome KBazpaTa F p

Baprjanme Ss df MS
Hyxuny Meby rpymna (SSt) 0,86 6 0,14 2,40* 0,02
je3uka VYuyrap rpynsa (SSg) 20,50 343 0,06

Totan (SST) 21,36 349
HyxuHa Meby rpymna (SSt) 9,91 6 1,65 20,00** | 0,00
KpHJja VYuyrap rpynsa (SSg) 28,43 343 0,08

Totan (SST) 38,34 349
Iupuna Mely rpymna (SSt) 14,867 6 2,478 51,89** | 0,00
Kpusia Vuyrap rpynsa (SSQ) 16,379 343 0,048

Totan (SST) 31,245 349
Kyb6uranau Mehy rpymna (SSt) 1,43 6 0,24 6,30** | 0,00
MHJIEKC VYuyrap rpynsa (SSg) 12,98 343 0,04

Totan (SST) 14,41 349
Bpoj Mehy rpymna (SSt) 86,3 6 14,4 6,29** | 0,00
KyKHIIa Ha VYuyrap rpynsa (SSg) 784,0 343 2,3
3a/IlEM KPUITY Totan (SST) 870,2 349
Hyxwuna Tpeher Mehy rpymna (SSt) 2,62 6 0,44 16,38** | 0,00
TepruTa VYuyrap rpynsa (SSg) 9,15 343 0,03

Totan (SST) 11,78 349
upuna Mely rpymna (SSt) 7,614 6 1,269 19,04** | 0,00
tpeher Vuyrap rpymsa (SSQ) 22,860 343 0,067
TEpruTa Toran (SST) 7,614 349
Hyxuna Mehy rpymna (SSt) 4,41 6 0,73 43,42** | 0,00
BOCKOBOT' VYuyrap rpynsa (SSg) 5,81 343 0,02
orueana Totan (SST) 10,22 349
Iupuna Mehy rpymna (SSt) 2,57 6 0,43 11,21** | 0,00
BOCKOBOT' VYuyrap rpynsaa (SSg) 13,09 343 0,04
orueana Totan (SST) 15,65 349
Hyxuny Mehy rpymna (SSt) 8,21 6 1,37 53,34** | 0,00
Gasurapsyca Vuyrap rpynsa (SSQ) 8,80 343 0,03

Totan (SST) 17,01 349
Iupuna Mehy rpymna (SSt) 3,14 6 0,5233 65,48** | 0,00
6aszuTap3yca VYuyrap rpynsa (SSg) 2,74 343 0,0080

Totan (SST) 5,88 349
Tap3aaau Mehy rpymna (SSt) 2,97 6 0,50 30,10** | 0,00
MHJIEKC Yuytap rpynsa (SSg) 5,64 343 0,02

Totan (SST) 8,62 349




Tabena 9 n: Pesynraru mocMarpama MpolyKTUBHUX OCOOMHA M MOHaIIamka mpaheHnx

JMHH]A

Jlunuja BO | 5O | BO | BO | BO | BO | BO | BO | BO | BA | BA | BA | BA | BA | BA | BA | BA | BA
Conuna 07| 07] 07| 08| 08| 08| 09| 09| 09| 07| 07| 07| 08| 08| 08| 09| 09| 09
Tperien 1) 2| 3| 1| 2| 3| 1| 2| 3| 1| 2| 3] 1| 2| 3] 1| 2| 3

16]22]25 21133(24|0,7|32|15 3725|119 10(15(10(03|11]|1,0
15(20]1,8 12|15|15(09(25|1,7 29030110 101211180617 (22
1424118 12125(24(04(25(20 1,9(20123 07(07119|0,7|25]|1,2
IMoBpunna 26(12/20[06(06|23/06{21|19/32(36|1,4[10{10(22]04|24|21
muesa 2810716 04103|12|08|45]2,7 36(23|15 09(09(111|05|10]1,0

2440|114 3016,1{22|10(34]|12 28(38|12 13(31(24]11(37]09
19(28(10(13[28(20(29|52|14|25(41|05|11(36(18|22]43|13
13(28(1,2|15(36(27(15[52|26|22(39](1,6/09[22|17|19|55|16
IMoBpuinna 22122/09(0811|20/16|62|19|29(52|1,3[12|21|17|15|48|17
Jerna 2411910 08|108123|17(43|19 4404112 08(19(120]13(|35|1,0

18(29/69|29|37|41|36|34(57|26|54|49|31|27|54|25|10|74
23(24/69 30(34|6,7|37|26|44 28(19](59 36146(28|20|161(6,3
IMospinna 27(37)44(22(26|65|15|16(31|33(32(49(36[27[49(26|20|6,2
14|1,8|47|33|42|57|18|18[19|31|47|54|28|20|56|10|15|51
Meaa 43|25|27 15(122(42(39|34]|4,6 28(28/|43 32(132|53|23|24|5,0

02/07]00/08[{00/01|04|08|04|03|08|00[04/08|01/ 06|02]|0,2
0,3]10/00/05/08|04/09|04|01]02]|10]/00/04[04/03|04|01]|04
01/01]00/03]07/05|05|01|00/00[{05/00[02/05/03|03|03|00
IMospimaa 0,1]03]00/01/03/02/03]03[01[02]11]/00/01[09/01]05]|06]0,0
HoJseHa 0,1]03]00/01/02/00/02|01|00[00]|05]/00/01[02]/01]02|02]0,2

30(30(/30[30[40|30({30|30|35|30(3,0(3,0/(30{30(30(30{30|3,0
30(25]3,0 30(30(30(30|3,0]3,0 3,0(30]3,0 30(40(30]|30(30]{3,0
30(30(30[25(25|35(30{30|20|30(35(|3,0/(30{30(30(30{35|3,0
KBajurer 30/35]3,0 30/130130(20|35]3,0 30(30/35 30(30(130]30|35]3,0
eria 30(30]3,0 30(30(30(30]|3,0]3,0 30(30]3,0 30(30(30]|30(30]{3,0

404,01/ 4,0 40(14,0]35(4,0(4014,0 40|40/ 4,0 4014,01(4,0]4,0|4,01(4,0
404,01/ 4,0 40(4,0]|4,0(4,0(4014,0 40|40/ 4,0 40(14,0(4,0]4,0(4,01(4,0
40|40|4,0(40|40|40[40|40|40|40|40|40[40|40|40]40|40|40
404,040 40(4,0]4,0|40(401]4,0 40|40/ 4,0 4014,0(4,0]4,0(4,01(4,0
TeMHepaMeHT 40|40/ 4,0 40(4,01]4,0(4,01]20(4,0 40|40/ 4,0 40|140(40(40|4,0(40




HacraBak Tabesne 9 11

mop |mp |mp |mp |mPp |mP |mp |mp |me |TP |TP TP (TP |rP |rP |rp |rp |rp |HO |TIO | IIO| IO | IO | IO
07| 07| o7| o8| o8| 08| 09| 09| 09| 07| 07| 07| 08| 08| 08| 09| 09| 09| 07| 07| 07| 08| 08| 08
1] 2| 3| 1| 2| 3| 1| 2| 3| 1| 2| 3| 1| 2| 3| 1| 2| 3| 1| 2| 3| 1] 2| 3
24| 19| 24| 17] 19] 20] 04| 12] 15|19(37|20[07]29]20]12]42|28]26]43]13[24]15]12
27| 21| 18| 15] 22| 19] 06| 11| 1.0]24[20|18[13[20[18]13]47]20]22]36]17[11[07]10
21| 23| 17| 16] 09| 11] 10| 16] 1.2]35(26|13[22]27][12]0g|4a5|21|23]30] 14 12]08]21
29| 14| 17| 02] 07] 19 07 13] 20(34(40|120[20[28][17]04a]21|28]26]23]16[08]14[18
15| 14| 25| 15| 20| 16| 04| 11| 21{38]43]00(04|11[20[09]43]23]|15|26]24][04][06] 18
24| 30| 26| 26| 32| 18] 14| 39] 08]25(44|12[11[36[29]25]57]/19]27[33]11][20[46]20
19| 23| 14| 22| 47 20| 12| 41| 08{29[31]16|20[43|15]14]|44]24]23]46]13]12]11]18
16| 29| 11| 12| 15| 25| 20| 42| 14| 28]41]06(23|51|21]22]53]16]23|30]13][10]15]28
30| 40| 16| 01] 12| 23] 16| 51| 1.7]20(44|10[12[35[23]17]22]14]22]33]11][10[ 27|25
13| 26| 12| 17| 44| 22| 15] 42| 13[39[38]10[07|28|10[12]g2[17]|23|38]13][06] 1119
16| 16| 60| 14| 1.6] 68| 35| 13| 93[13[41]37(35[20[45[34[36[30[63|65[56[17]12]58
29| 22| 26| 23] 16| 63] 10| 10] 69]20(23|57[26[23[98[43[31]29[26]29]49]21]25]30
26| 30| 48| 34| 17| 45] 13| 13] 74| 2941 |35[23]20[388[19]22[23|25[31]31[20]20]59
37| 39| 49| 45| 32| 56] 35| 28] 71|45(53|40[13]24[55]29(26(33|25[38]46[49|33[67
21| 24| 39| 19] 15| 49] 21| 10] 48|35(49|50[14[16[21[30[43[29|34[61]56(17|13][39
01| 05| 00| 07| 03] 03] 05| 04| 02/01]07]00[03|04]04]09|05|00]00]02/00/07)07)|00
02| 14| 00| 07| 111 00| 06| 04| 03]00[02/00[05/01]01)10]06]02]01]211]00)04]11/00
01| 08| 00| 98] 09| 00| o8| 02| 04]|01|04|00[14]06]{00]|10|13|02]01]|07|00|04]06/0.1
02| 08| 0,0 03| 04| 08 04| 01| 02(03]0,3|0,0 0,2(0,6]0,2 11]07/03 01/08|00|04|10(0,2
00| 07| 0,0 04| 04| 0,0 06| 02| 01]03|04]|0,0 0,2|12]0,2 13]04|01 00(06(01|01]|04]| 05
30| 30| 30| 30| 40] 30 30| 30] 35(35|30|30[30[30[30[30[30[30[35[30[30[35[30]25
30| 25| 30| 30| 40] 30] 30| 30] 20]30|30|30[30[30[25[25[30[30[30[30[30[30[25]30
30| 30| 30| 30| 30] 30] 30| 30] 20{35|30|30[35[30[25[30[30[30[35[30[30[30[30]25
30| 30| 30| 25| 25| 30 30| 30] 20(30|30|30[30[30[25[30[30[30[30[30[30[25[30]30
30| 30| 30| 30| 30] 25] 30| 30] 20(35|35|30(25[30[25[30[25[30[30[35[30[30[25]30
40| 40| 40| 40| 40] 40] 40| 40| 40(40]|40]40[40[40[40[40][40[40]40[40[35[40[40]40
40| 40| 40| 40| 40] 40] 40| 40| 40(40]|40]40[40[35[40[40[40[40]40[40[40[40[40]40
40| 40| 40| 40| 40] 40] 40| 40] 40(40]|40]30[40[40[40[40][40[40]40[40[40[40[35]40
40| 40| 40| 40| 40] 40] 40| 40] 40(40]|40]40[40[30[40[40[40[40]40[40[40[30[35]40
40| 40| 40| 40| 40| 40] 40| 40| 40[40]|40]40[40[30[40[40][40[40]40][40[40[40[30]40




HacraBak Tabesne 9 11

IO {110 |10 |CT |[CT |CT |CT [CT |CT |CT |CT|CT|JIA|JA |JIA [JIA|JIA|JA |JIA |JIA | JIA
09| 09( 09| 07| O7( O7| 08| 08| 08| 09| 09| 09| O7| O7| O7| 08| 08| 08| 09| 09| 09
1 2 3 1 2 3 1 2 3| 1 2 3| 1| 2| 3| 1| 2| 3| 1| 2| 3
08| 64| 25| 15| 26| 08| 11| 06| 1,7(1,7|36(19(25(39(21|08(17|17|09|43|24
16| 53| 21| 22| 42| 24| 16| 14| 18|11|46|15|15(19(15|10|11(14|06|43]|24
06| 34| 19| 20| 31| 14| 07| 08| 21(13|57(22(09(33|22|11(10|16|10|46]|20
03| 19| 29| 15| 30| 09| 08| 13| 19(14|46|16|14(21|23|14(09|11|06|27|17
06| 27| 26| 21| 31| 13| 06| 09| 28(13|61(19(10(25|24|11(17|12|0,7|53|24
21| 49| 14| 23| 33| 10| 11| 17| 13(29|46(21(32(42|15|14(35/21|18|51|16
28| 48| 10| 32| 39| 21| 22| 43| 20(22|54(12(20({27|12|17(22|32|14|56|09
13| 45| 13| 25| 43| 13| 08| 21| 13|29|60(25|13(32(13|11|17|28|22|52|08
06| 31| 21| 20| 55| 10| 11| 39| 15(26|47|25(14(23|13|13(23|20|13|40(09
06| 34| 25| 31| 29| 08| 10| 32| 20(28|63(23(14(30(10|11(35|22|13|61|10
15| 09| 34| 17| 25| 45| 18| 13| 49|25|42|38|15(24(31|26|09|69]|24|27]|58
20 21| 37| 22| 57| 54| 1,7| 19| 96(32|38[25(39(32|45|30(15|32|34|49]|44
35| 32| 33| 33| 39| 49| 30| 16| 6,7(40|35[24|27[40(51|34(22/69|18|29|31
441 23| 29| 47| 34| 56| 31| 28| 56(29(17]|2225|35|54(25|16|34|18(31]|32
25 21| 12| 30| 11| 42| 10| 07| 61(12|32[25(40(49|51|28(09|51|17|32|22
09| 06| 02( 03| 08| 00| 04| 06| 02|16]07(02(01{05({00(03(30|01|14|13|00
12| o6| 00| 01| 13| 00| O7| 11| 03|12|03|01|00(11{00|06|06|01]05]|06]0,2
05| 05| 01f 00| 06| 00| 03| 02| 03|11|05|02(00{09|03|02(03|02]|10|08]|0,0
05| 06| 04( 01| 01| 00| 02| 02| 02(08]03|02(00[04|00|05(15|02|04]|0,7|0,0
05| 08| 02f 01| 08| 00| 03| 09| 01|16/12|03|02({03|00|06(09|00|06|09]|0,1
30| 30| 30( 25| 25| 30| 30| 30| 30(30(30(30(35[35(30|30(35|30]30|30](30
30| 35| 30| 30| 35| 30| 30| 30| 30(30(30(30(25[30(30|30(30|30]30|30](30
30| 30| 30f 30| 35| 30| 25| 25| 30(35|30(30(30(30(30|30(30|30]30|30](30
30| 30| 30f 30| 35| 30| 30| 30| 30(30]20(30(30({30(30|30(30|25|30|30](30
30| 30| 30f 30| 35| 30| 30| 30| 30(30|25(30(30(30(30|30(30|30]30|30](30
40| 40| 40| 30| 40| 40| 40| 40| 40[45|40|30|40|40|40|40|40|40|40|40]40
40| 40| 40| 40| 40| 40| 40| 40| 40[40|40|30|40|40|40|40|40]|40|40|40]40
40| 40| 40| 35| 40| 40| 40| 30| 35[40|40|30|40|40|40|40|40|40|40|40]40
40| 40| 40| 40| 40| 40| 40| 30| 40(30(40|30|40|40|40|40|40)|40|40|40]40
40| 40| 40| 40| 40| 40| 40| 40| 40[40|40|30|40|40|40|40|35|40|40(40]40




Tademna 10 m: CratucTuyka 3Ha4ajHOCT pa3jIMKe y 3aCTYIJLEHOCTH muelna Ha pamoBuMa (Post Hoc ananmsa - LSD Ttecr) usmely nmunuja (BO, BA, I1P, I'P, 1O, CT U JIA y Toky Tpu
TOJIMHE Yy TPH MpeTJie/ia; 3Ha4ajHOCTH pa3jirKa MpeacTaBbeHe cy )xyTom (*p<0,05) u npserom (**p< 0,01) 60jom

Tmaga EO | EO | BO [BO | B0 [BO | BO | EO |EO | BA [BA | BA [BA [BA |EA |BA|BA [BA|mp [np [mp |mp [np |mP [mp |np [np [rp [ rp TP |rp [TP [P | TP [P | TP Mo 0o N0 |mo|mo|no|no|mo[mo| et [T | CT [T [eT | CT [T | CT | T [ ma | ma [ ma | ma | ma | ma | ma | ma | na
Tomma| 1 | 1 |t | 2 | 2] 2|3 |33 1x]|1]2a]2]23]a][3]1]1][x|2]2]2]3]a3[3[rx[r]r]2]2]2]3][3[3]s]1xl2]z2z]2a]s3]a3]a3[xla]t][al2]2]3[a]3]t]r]a]z]2]2]3]3]3
Tinmga|Tommna[Tperzen] 1 | 2 [ 3 [ 1 [ 2 [ 3 [ 1 sl fafalala[sfa|2]s 1 [2a]s]o 23]l alslalalslr]a]alr]a]s[rlz2]s]a12]3]1[al3a]lr]alslrlalalala[3slr]als]1][2]s][1][2]3s
EO 1 1
EO 1 1 |048
BO 1 3 |oo2|os4
EO 2 1 [o03|013]003
EO 2 2 [039]088]045[0.17
BO 2 3
BO 3 1
EO 3 2
EO 3 3
BA 1 1
EA 1 2
EA 1 3
EA 1 1
BA 2 1
2 3
3 1
BA 3 7] 0.61[0.11 ] 0.80
BA 3 3 0.26031]0 054
P 1 1 0.34 0.00 0.14[0.04
P 1 1 5]0.76 | 0.07 [ 0.65 0.84 042021
i 1 3 0.84]0.02 034 48]0.19 [0.45| 0.61
i 2 1 0.11 0,61 | 039 42/ 0.34 | 0.88] 0. 26 u.olHu.ly 007
P 2 2 0.31]0.26 [ 0.80 84012 [0.45] 0. 61002 [0.05] 0.48 0.54
P 2 3 0.54 0.88] 051 834]0.05[0.24] 0 02]061[0.12]0.76
P 3 1
P 3 1 5] 0.00 | 0.68 034 0,08 | 0.14 136039 [ 0,96 | 0.3¢ ; 01]048[0.26[0.11
P 3 3 0.34] 0. 031 0.03
TP 1 1
TP 1 2
TP 1 3 034002
TP 2 1 0.03]0.26
TP 2 1 051
TP 2 3
TP 3 1
TP 3 1
TP 3 3 |0ss|o21]0s1
1 1 |oss8|030]080
1 2
o 1 3 |o4s 0.51]0.14[0.92 | 0.48
o 2 1 |004]019]005|084]024]005]0.21 ] 26 20| 0.09 [0.16 | 0. 11]0.03 | 0.76 | 0.36 | 0.1¢ ; ) 36| 0. 021
no 2 2  0.08] 0.80 011 E 13 [0.21 [ 0.06 0. [ 0.04] . X ; .17 0. 0.09 065
o 2 3 |0.31[0.76[0.36 [0.22 | 0.88 | 0.34] T 06 68 [ 0. ¥ i . g X 0 0.80 [0.31 [0.14
o 3 1 0.42[0.03 72 3
o 3 2
o 3 3 |020[008|0.24 0.050.26
cT 1 1
CT 1 2
] 1 3
2 1
T 2 2 : [ 0.42]
T 2 3 76 0.20 0.80 [ 0.02 | 030 ]
CT 3 1 14 0.51 048 013 0.09]
cT 3 2
CT 3 3 0.76] 0.76 | 0.0
A 1 1 0:4]022]036
JIA 1 2
A 1 3 0.31[0.68
A 2 1 0.12[0.03]0.96 [ 016 | 0.03 | 031 i 18 2 12]02 12]0. .76 | 0.
A 2 2 0.200.09]0.65|0.36 | 0.00 | 0.13 { 0.0 ] 30036 [ 0.02 ; 17 0.06 | 0.96 [0.51]0.20 | 0.09 | 0.96 | 0. 45068 0.29]051 036 E 48043 0. 84| 042 048] 0050 17|06 0.04 | 0.61
A 2 3 0.45]0.17]0.45[0.54 [ 0.16 [ 0.07 58] 0. 61]0.02[0.30]0. 20]0.12[0.80]0.72[045[0.05[0.72[ 06 65048 [0.45 [ 0.72 0.04]0.11 ] 31]0.65 0. K 5 [0.31] 0.0 ¢ 0.08[042[0.76
A 3 1 0.03 [0.84] 0 . 17] 0. 72| 0.21] 0. 04]0.36 .05 | 0.6 i 04] 0.06 13 0.61 ] 0. 0.42]010]0.11
A 3 1 0.48
JIA 3 3 022054 0.17]0.58 005058 [0.03]0.21]0.16 0.26[0.00 [0.72 | 0.36 | 0.68 {096 [0 .76 | 0. 0.36][0.07]0.16 | 0.84 002005




Tadema 11 m: CraTucTHuka 3Ha4ajHOCT paznuke y nospiuuHu jerna (Post Hoc anamusa - LSD rtect) u3mehy nunuja (BO, BA, 1P, I'P, 110, CT U JIA y TOKy TpHU rOJHHE Yy TpU
Mperiieqa; 3HauajHOCTH pa3jinKa MpeacTaBbeHe cy xxyToMm (*p<0,05) u upserom (**p< 0,01) 60jom

JThmnga EO | EO | EO | EO | BO | EO | EO | EO | BO | BEA | BEA | EA | BA |BA | BA [EA [BA |BEA |IIP ([P |IP |IP |TIP | TIP | IP | P | TP ([ TP | TP | TP | TP (TP |TP | TP | TP | TP |TIO |TIO | IO | IO | MO | IO | OO IO | MO | CT [ CT [ CT | CT | CT | CT | CT | CT | CT | JA | JTA | JIA | TA | JA | TA | JTA | TA | TA
Tomma | 1 1 1 2 2 2 3 3 3 1 1 € 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3
Jhumnga | Commaa|[peraen) 1 2 3 2 1 2 3 1 2 3 1 2 1 2 3 1 2 3 1 2 1 2 3 1 2 3 2 3 1 2 3 1 2 3 2 1 2 3 1 2 3 2 1 2 3 1 2 3 1 2 1 2 3
EO 1 1
EO 1 2 0.10
EO 1 3 0.03
EO 2 1 0.71]0.04 | 0.07
EO 2 2 0.05/0.74 0.02
EO 2 3 0.640.24 0.40(0.13
EO 3 1 0.480.02(0.13 | 0.74 0.24
EO 3: 2
EO 3 3 0.57 | 0.030.10 | 0.85 0.30 | 0.89
EBA 1 1 0.03 | 0.60 0.85 [ 0.09
BA 1 2 0.13
BA 1 3 0.04 0.85]0.10 0.19 0.14
BA 2 1 0.02 0.92 | 0.05 0.11 0.08 0.78
EBA 2 2 0.20(0.71 0.10|0.48 | 0.42 | 0.05 0.070.37
BA 2 3 0.78 1 0.05)0.05]0.92 | 0.02|0.45 | 0.67 0.78 0.080.040.12
BA <] 1 0.30 0.24 | 0.51 0.13 0.74 0.64 0.32(0.20 | 0.02 | 0.45
EA 3 2 0.24 0.74
EBA 3 3 0.08 0.6410.17 0.030.30 0.24 0.78 | 0.57 0.14]0.48
e 1 1 1.000.10{0.03 | 0.71]0.05 | 0.64 | 0.48 0.57 | 0.03 0.04 [ 0.02 | 0.20 | 0.78 | 0.30 0.08
np 1 2 0.03]0.60 0.85 | 0.09 1.00 0.37 0.03
iig 1 3 0.28 0.260.48 0.12[0.71 0.60 0.35)0.22(0.02|0.42 | 0.96 0.51[0.28
np 2 1 0.26 0.28 | 0.45 0.11]0.67 0.57 0.37 1 0.24 | 0.02 | 0.40 [ 0.92 0.54 | 0.26 0.96
Juig 2 2 0.02|0.54 0.78 | 0.07 0.92 0.32 0.02]0.92
np 2 3 0.78(0.17 0.51)0.09]0.85|0.32 0.40 | 0.06 0.02 0.32)0.57 | 0.19 0.04|0.78 | 0.06 | 0.17 | 0.16 | 0.05
np 3 1 0.24 0.30 | 0.42 0.10 | 0.64 0.54 0.40 [ 0.26 0.37 | 0.89 0.57 [ 0.24 0.92 | 0.96 0.14
np 3 2 0.19 0.85 0.89
np S; 3 0.05 0.81]0.11 0.20 0.16 0.96 [ 0.74 0.09 [ 0.35 0.810.05 0.37 | 0.40 0.02 | 0.42
P 1 1 0.02 | 0.54 0.78 | 0.07 0.92 0.32 0.02]0.92 1.00 | 0.05
P 1 2 0.03 0.02 | 0.54 0.35 0.02 0.02 0.42 0.02
P 1 3 0.02 0.96 | 0.06 0.12 0.09 0.81]0.96 0.05[0.22 0.60 | 0.02 0.24]0.26 0.01[0.28 0.78
rep 2 1 0.17 0.40 | 0.32 0.07 | 0.51 0.42 0.51]0.35 0.280.74 0.71[0.17 0.78 | 0.81 0.10 | 0.85 0.54 0.37
P 2 2 0.02 0.02 0.03 | 0.40 0.24 0.03 0.04 0.30 0.040.81
P 2 3 0.85|0.07 | 0.04 | 0.85| 0.03 | 0.51 | 0.60 0.71]0.02 0.07]0.03|0.14|0.92 | 0.40 0.12/0.85)0.02|0.37 | 0.35 | 0.01|0.64|0.32 0.07 0.040.24
P B 1 0.57 [ 0.030.10 | 0.85 0.30 | 0.89 1.00 0.140.08 | 0.07 | 0.78 | 0.64 0.24 | 0.57 0.60 | 0.57 0.40 | 0.54 0.16 0.09 | 0.42 0.71
P <) 2 0.81 0.20 0.35 0.28 0.06 0.03
P 3 3 0.30 0.24 | 0.51 0.13]0.74 0.64 0.32]0.20 | 0.02]0.45 | 1.00 0.48 | 0.30 0.96]0.92 0.19]0.89 0.35 0.220.74 0.40|0.64
no 1 1 0.45 | 0.37 0.260.22/0.78 | 0.14 0.19]0.16 0.60(0.30 | 0.07 0.45|0.16 | 0.07 | 0.06 [ 0.13 | 0.64 [ 0.05 0.13 0.03 0.35]0.19 0.07
no 1 2 0.04 0.09 0.13]0.14 0.02 0.07 0.13 0.16 0.10 0.16 | 0.40 0.54
no 1 3 0.05 0.78 | 0.12 0.02]0.22 0.17 0.92]0.71 0.10 [ 0.37 0.85|0.05 0.40|0.42 0.03[0.45 0.96 0.74 | 0.57 0.08]0.17 037
no 2 1 0.04 0.89 | 0.09 0.17 0.13 0.96 | 0.81 0.07 [0.30 0.74 | 0.04 0.32]0.35 0.02]0.37 0.92 0.85 | 0.48 0.06|0.13 0.30 0.89
no 2 2 0.71]0.20 045[0.11/0.92(0.28 0.35]0.07 0.02 0.37]0.51|0.16 0.03[0.71(0.070.14[0.13 | 0.06 | 0.92 | 0.12 0.02 | 0.06 0.08 0.57]0.35 0.16 | 0.71 0.02
no 2 3 0.71[0.20 0.45)0.11]/0.92(0.28 0.35)0.07 0.02 0.370.51]0.16 0.03|0.71]0.07 | 0.14| 0.13 | 0.06 | 0.92 | 0.12 0.02 | 0.06 0.08 0.570.35 0.160.71 0.02 1.00
no 3 1 0.19 0.37 [ 0.35 0.07 | 0.54 0.45 0.48 [ 0.32 0.300.78 0.67 | 0.19 0.81]0.85 0.11]0.89 0.51 0.35 | 0.96 0.26 | 0.45 0.78 | 0.04 0.54 [ 0.45)0.09 | 0.09
no 3 2 0.09 0.85 0.60 0.71 0.67 0.51 0.14 0.20
no 3 3 0.37 0.19 | 0.60 0.17 | 0.85 0.74 0.260.16 | 0.03 | 0.54 | 0.89 0.40 | 0.37 0.85) 0.81 0.24]0.78 0.28 0.17 | 0.64 0.48)0.74 0.890.10 0.30]0.240.20 | 0.20 | 0.67
CT 1 1 0.17 [ 0.78 0.08 [ 0.54 | 0.37 | 0.04 0.05 | 0.42 0.92(0.10 | 0.02 0.17 | 0.42 037]0.28 0.37 0.12]0.05 0.02 [ 0.54 | 0.02 0.3210.32 0.02
CT 1 2 0.04 0.02 | 0.57 0.37 0.02 0.02 0.45 0.02 | 0.96 0.78 0.07 0.37 0.71
CT 1 3 0.06 0.74]0.13 0.02|0.24 0.19 0.890.67 0.11]0.40 0.89 | 0.06 0.42)0.45 0.03]0.48 0.92 0.71]0.60 0.090.19 0.40 0.960.85|0.02 | 0.02 | 0.57 0.32
CT 2 1 0.06 0.7410.13 0.02|0.24 0.19 0.89 [ 0.67 0.11]0.40 0.89 | 0.06 0.42)0.45 0.03]0.48 0.92 0.710.60 0.09|0.19 0.40 0.96]0.85]0.02|0.02 | 0.57 0.32 1.00
CT 2 2 0.02]0.48 0.71]0.06 0.85 0.28 0.02|0.85 0.92 | 0.04 0.92(0.03 0.05 0.00{0.110.19 0.05 [ 0.05 0.32]0.03
CT 2 3 0.32 0.22 | 0.54 0.14|0.78 0.67 0.30(0.19 | 0.02 | 0.48 | 0.96 0.45 | 0.32 0.92]0.89 0.20 | 0.85 0.32 0.20 [ 0.71 042|067 0.96 | 0.08 0.35[0.280.17 | 0.17 | 0.74 0.92]0.02 0.37 [ 0.37
CT 3 1 0.13 | 0.89 0.06 | 0.64 | 0.30 | 0.03 0.040.51 0.81)0.07 0.13] 0.51 0.45)0.22 0.45 0.09 | 0.04 0.45 | 0.03 0.26 ] 0.26 0.02 0.89 0.40
CT 3 2 0.20 0.13
CT <] 3 0.85/0.140.02 | 0.57 | 0.07 | 0.78 | 0.37 0.45|0.05 0.03 0.28]0.64|0.22 0.05/0.85)0.05]0.20|0.19 | 0.04 | 0.92|0.17 0.03 [ 0.04 0.12 0.71]0.45 0.22]0.57 0.03[0.02|0.85|0.85|0.13 0.28]0.24 0.040.04|0.03]0.24 | 0.19
A 1 1 0.67 | 0.04 (0.07 [0.96 | 0.02| 0.37 | 0.78 0.89 0.11]0.06 | 0.09 | 0.89 | 0.54 0.19 | 0.67 0.51)0.48 0.48 ) 0.45 0.12 0.07 | 0.35 0.81)0.89 0.54)0.24 0.13]0.10 | 0.42 | 0.42 | 0.37 0.64 | 0.07 0.14]0.14 0.57 | 0.05 0.54
A 1 2 0.42 0.64 | 0.05 0.78 0.24 0.78 0.85)0.03 0.85)0.04 0.07 0.09 [ 0.22 0.04]0.04 0.28 | 0.03 0.92 0.35 0.02
A 1 3 0.07 0.71]0.14 0.02]0.26 0.20 0.85|0.64 0.12]0.42 0.92|0.07 0.45|0.48 0.03 | 0.51 0.89 0.67 | 0.64 0.10]0.20 042 0.92/0.81)0.03|0.03 | 0.60 0.35 0.96 | 0.96 0.40 0.04 | 0.16
JA 2 1 0.09 0.60 | 0.19 0.03]0.32 0.26 0.74 | 0.54 0.16 | 0.51 0.96 | 0.09 0.54 | 0.57 0.05[0.60 0.78 0.57 | 0.74 0.13]0.26 0.51 0.81[0.71)0.040.04 | 0.71 042 0.85 | 0.85 0.48 0.06 | 0.20 0.89
UEN 2 2 0.160.81 0.070.57 | 0.35| 0.03 0.05)0.45 0.890.09 0.16 | 0.45 0.40)0.26 0.40 0.11)0.05 0.51]0.02 0.30]0.30 0.02)0.96 0.35)0.02|0.92 0.22]0.07 | 0.30
JA 2 3 0.32/0.51 0.17]0.32/0.60 | 0.09 0.12]0.24 0.78]0.20 | 0.04 0.32]0.24 [ 0.04|0.03 0.20 | 0.48 | 0.03 0.20 0.02 0.24]0.12 0.04|0.81 0.540.54 | 0.02 0.06|0.71 0.17 | 0.05 | 0.60 0.42/0.160.14 0.67
JA <) 1 0.02 0.89 | 0.05 0.10 0.07 0.74 [ 0.96 0.04 [ 0.19 0.54 | 0.02 0.20 | 0.22 0.24 0.71 0.92 0.32 0.03 | 0.07 0.19 0.67 [0.78 0.30 0.14 0.64 | 0.64 0.17 0.05 0.60 | 0.51
A 3 2 0.42 0.02 0.05 0.03 0.30 0.64
A 3 3 0.30 0.24]0.51 0.13]0.74 0.64 0.32]0.20/0.02]0.45 | 1.00 0.48 | 0.30 0.96]0.92 0.19]0.89 035 0.22/0.74 0.40]0.64 1.00 | 0.07 0.37]0.30)0.16 | 0.16 | 0.78 0.89]0.02 0.40 | 0.40 0.96 0.22]0.54 042]0.51 0.04[0.19




Tadema 12 m: CratucTyYKa 3HAYAjHOCT pasiuke y noBpiuHu Mena (Post Hoc anammsa - LSD Tecr) usmely nmunmja (BO, BA, TP, I'P, I10, CT U JIA y ToKy Tpu roauHe Yy TpU
Mperiieqa; 3HauajHOCTH pa3jinKa MpeacTaBbeHe cy xxyToMm (*p<0,05) u upsenom (**p< 0,01) 60jom

Tz EO | BO | BO | BO | BO | BO | BO [ BO | BO | BA | BA [ BA | BA |BA |BA [BA [BA |Ba|TP |np |np |np |mp |mp (np [np (np | re [rp |rp [T TP |[rp [P | TP | TP [No|no|no|mo|mo|no|no|nmo|mo|cT|cT|ceT|cT|ceT|CT|[cT|eT|cT |na|ma|ma|na|na|na|malnalna
Tomma| 1 [ 1 |1 |2 [ 223331112 ]2al2l3{3]31[1[1{2]2]2a]s[s{3[r[1[1l2[2]2]3]s[s[1[r[1|2]2]2[3]3]s[1[1[r[2]2a]2[3[3]3]1[1[1[2]2]2]3[3]3
Mmmga|Fommaperaen| 1 | 2 | 3 [ 1 | 2 | 3 [ 1 [ 23|12 [3[1[2[3]1[z2]3[r[2[3[1[23]1v]2[3[1[2]3]1[2[3[1[2]3[1[2[3]rv[2]3[1[2[3]1[2]s3[1[2]3]1][2]3[r[2]3[1][2[3]1]2]3
EO 1 1
EO 1 2 [082
EO 1 3
EO 2 1 |o091[0o1
BEO 2 2 |o31]043 0.37
EO 2 3 0.65
EO 3 1 |057[0.74 0.65 [ 0.65
EO 3 2 |093[080 098]035 0.63
EO 3 3 |0.04/007]0.10]006[031]0.04/0.14]0.05
BA 1 1 [056][071 0.63[0.67 098 [0.61[0.15
EA 1 2 |o012]0.19]003[0.15]0.50 0.330.14]0.63 [ 034
BA 1 3 0.96 0.61 0.11 0.04
BA 2 1 [029[040 0.34[0.96 0.61[0.33[034]0.63 [0.63
BA 2 2 [045[050 0.52]0.80 050 0.21[087]0.43 0.7
BA 2 3 0.65 0.03 0.23 0.090.69 [0.03
BA 3 1 [056]042 0.48[011 0.50 0.24[0.03 0.10[0.18
BA 3 2 |o26]018 0.22[0.03 0 [0.23 0.09 0.03 ] 0.06 0.50
EA 3 3 0.22 0.20 0.00
P 1 1 [o091[001 100037 0.98 [0.06[0.63 | 0.15 0.34[0.52 0.48[0.22
P 1 2 [087[09 0.96 | 0.40 0.03 0.45[0.20
P 1 3 0.34 0.09
np 2 1 [0.78[09 087047 0.84 0.38
P 2 2 |o42]030 0.35[0.07 037 0.52
P 2 3 0.48
P 3 1 |0.76]0.50 0.67[0.19 0.38 [0.690.02[037[0.06 0.17[0.29 0.78[0.42 0.67[0.63 0.56 | 0.61
P 3 2 [015[0.10 0.12 0.05[0.13 0.04 0.03 0.40[0.76 0.12[0.11 0.00[0.54 0.26
P 3 3 0.02 0.12 0.04
TP 1 1 |063[080 0.71[0.59 0.93[0.69[0.12[091]0.20 0.56 [ 0.78 0.20[0.11 0.71[0.76 | 0.03 [ 0.84 [ 0.20 0.430.06
TP 1 2 |0.02[004]0.17[0.03[0.20][0.07[0.08[0.03[0.78 [0.09[0.45|0.19 022 [0.12[0.35 0.03[0.03[067[0.04 0.04 007
TP 1 3 0.30 0.100.14 [0.04 0.54[004[027[033]0.12[0.06|0.56 0.02 0.93 0.08 003]0.74
TP 2 1 |069[054 0.61[0.16 0.34]0.63 033 [0.05 0.14[025 0.84[0.47 0.61[0.57 0.50[0.67 0.3 [0.30 0.38
TP 2 2 |054[040 0.47]0.10 0.24]0.48 0.23[0.03 0.00[0.17 0.8 0.61 0.47]043 0.37]0.84 0.76 | 0.42 0.27 0.82
TP 2 3 0.08 0.67 0.09 0.03[0.93 0.63 0.23 0.33 0.50 0.16[0.20
TP 3 1 |040[054 047[087 0.78 [0.45[0.24 080 | 0.48 082 [0.93 0.15[0.05 0.47[0.50[0.06|057[0.10 0.25[0.02 0.71[014 007|022 0.14
TP 3 2 |035]048 042093 0.71[040[027[0.74[054 0.89 [0.87[0.02[0.13 | 0.04 042[045[007[052 008 022 0.65[0.17]0.09]0.19[0.12 0.03
rp 3 3 |os9]0.76 0.67[0.63 0.98[0.65[0.14 096|031 0.50 [0.82 0.26[0.10 0.67[0.71[0.03[0380]0.18 0.40[0.05 0.96[0.08[0.04035[025 0.76 [ 0.69
o 1 1 [018[0.26]|0.02[022]0.74 0.43[0.21[050(0.45]0.84]0.02 [0.78[0.56 | 0.06 | 0.05 0.22[0.24]0170.29 [0.03 0.10 0.38[0.34]0.20 [ 0.08 [ 0.05 061[067[042
o 1 2 037 0.08[0.18 [0.03 0.45[0.03]0.22 040 0.00 [0.04]0.65 0.03 0.96 0.11 0.02]0.63|0.89 0.35[0.05]0.06[0.03[0.15
no 1 3 0.61 003034 0.25 0.100.65[0.04 0.96 0.08 0.65 0.23 0.38[0.50 0.50 [0.02 [0.03 0.07]0.69
o 2 1 [098[080 0.89 [0.30 0.56[0.91[0.04 054012 027]043 057[0.27 0.80 [0.84 0.76[0.43 0.78[0.16 0.61[0.02 0.71[0.56 0.38[0.34[057[0.17
o 2 2 |os4040 0.47]0.10 0.24]0.48 0.23[0.03 0.00[0.17 0.8 0.61 047[0.43 0.37]0.84 0.76 | 0.42 0.27 0.82[1.00 0.14[0.12[0.25[0.05 0.56
o 2 3 0.03 0.50 0.12 0.04]0.98 0.71 0.19 0.38 0.43 0.20[0.34 0.01 003 [ 0.42[0.67
o 3 1 [069[087 0.78[0.54 0.87[0.76[0.10 | 0.84 [ 0.25 0.50[0.71 0.33[0.13 0.78[0.82 [0.02[091 023 0.48[0.07 0.93[0.06[0.03[0.43 [0.31 0.65[0.50[0.89 [0.34 0.67[0.31
o 3 2 [059[045 052[012 027[054 0.26[0.04 0.11[0.20 0.96[0.56 0.52[048 042[0.78 082[037 031 0.80 [0.93 0.17[0.14[0.29[0.06 061[093 0.35
o 3 3 |os7]o74 0.65]0.65 100063 [0.14[098]033 061084 0.25[0.09 0.65[0.69]0.03[0.78[0.17 038 [0.05 0.93[0.08]0.04]034[024 0.78[0.71[0.98 043 |0.03 0.56]0.24 087027
cTf 1 1 |o0s0[06s 057]0.74 091[0.56]0.18]093 038 0.69 [0.93 021]007 057/0.61]0.04[069[0.14 0.33[0.04 005]0.20[0.20 0.87[0.80[0.89 [ 0.50 | 0.04 048]0.20 0.78[0.23[0.91
CT 1 2 |o25/03s 0.30 | 0.89 0.560.20[0.38 [0.57[0.60 0.93 [0.69 [0.04[0.08 [0.02 0.30[0.33]0.12 038 [0.05 0.14 0.14[0.12 [0.08 0.760.82 [0.54[0.840.10 ] 0.04 [0.24 [ 0.08 0.45[0.09]0.56 | 0.63
GT 1 3 0.78 047 0.17 0.06[0.82[0.02 0.87 0.13 0.50 0.33 0.76 0.04[054[082 0.84 003
cT 2 1 |050[045 0.52[0.12 0.27]0.54 0.26 [0.04 0.11]0.20 0.96 ] 0.56 0.42[0.78 082037 0.89[0.93 0.17[0.14[0.29 [ 0.06 0.61[0.93 0.35[100[0.27[0.23 [0.00
cT 2 2 [024[016 0.20 [ 0.03 0.08[0.21 0.08 0.03 [0.05 0.56 | 0.96 0.14]0.71 0.38 [ 0.80 0.43[057 0.04[0.04[0.00 0.25[0.57 0.12 [0.52[0.08[0.06 [0.02 0.52
CT 2 3 0.04 0.11 0.04 0.18 0.04 0.03 0.02
cT 3 1 0.80[0.52 0.84[0.78[0.10 |0.82 [0.24 0.48 [ 0.69 0.34[0.14 093 [0.24 050 0.07 045[0.33 0.63[0.57 0.69[0.33 0.98[0.37]0.840.76 [ 0.43 037[0.12
CT 3 2 033093 0.50[0.31[035[0.610.65 0.8 [0.74 0,03 0.0 [0.03 0.42[0.06 0.14 0.0 0.80[0.87 0.09 0.04]0.26 | 0.0 0.48[0.10[0.59 [0.67|0.96 | 0.02 [0.10 [ 0.02 047
cT 3 3 080 [0.45 0.76 [0.87[0.08[0.74[0:20 042061 040[017 0.8 [0.20 0.00 0.52[038 0.56 [ 0.50 0.78[0.38 .76 | 0. 043[015 091 (040
A 1 1 0.63[0.67 098 [0.61[0.15[1.00[034 063087 0.24[0.00 0.76 | 0.16 0.04 033[0.23 0.80[0.74 0.03 054[0.23 0.84[0.26]098 093|057 0.26 | 0.08 0.82[0.61]0.74
A 1 2 0.03 [0.15[0.50 0.330.14]0.63 [ 034 1.00 [ 0.04 [ 0.63 [ 0.43 | 0.09 [ 0.03 0.21 0.05[0.03]0.03 048054 0.22[0.10[0.12 [0.03 | 0.04 [ 0.25 [ 0.04] 0.33 | 0.38 [ 0.69 | 0.06 [ 0.04 0.24]0.65]0.20 [ 034
A 1 3 0.50 0.05]0.26 033 0.14[0.54]0.05[0.03] 082 E 0.48[0.03 [0.04 0.82[087 0.56 0.02[0.06[0.69 0.06 0.14
A 2 1 |o6l[0.78 0.69 [0.61 0.96[0.67[0.13| 093 [0:30 0.57[0.80 0.27[0.10 0.69[0.74[0.03| 082 [0.19 0.05 0.98[0.07]0.03/037 0.02 0.59[0.26 0.91[0.30[0.96 087052 0.30 | 0.00 0.89[0.56]0.80[0.93 [0.30
A 2 2 |o13|o0s 0.10 0.04]0.11 0.04 0.02 0.35 ] 0.69 0.10 | 0.09 0.07]0.48 0.23[0.03 0.05 0.26 0.14[0.37 0.06|0.330.040.03 0.33[0.74 0.06 0.08 [ 0.04 0.04
A g 3 0.98 0.63 0.10 0.04[0.98 0.67 0.21 0.35 0.47 0.18]0.31 0.38 ] 0.63 0.96 0.80 0.04 0.04[0.52
A 3 1 [069[054 0.61[0.16 0.34[0.63 033 [0.05 0.14[0.25 0.84 047 061057 0.50[0.67 0.93 [0.30 0.38 1.00 0.71[0.82 0.43[089[034]0.29]0.12 0.89 [0.43 0.45[0.14]052 033 [0.05 037|026
A 3 2 [023[033 027[084 052[026]042[054[0.74 0.8 [0.65 0,04 [0.07[0.02 0.27[030]0.13[035[0.04 0.13 047[027]015[011 : 0.12 005022007 0.42[008[052[059]0.96|0.03 [0.08 040[091[034]054[0.74]0.07[048 0.11
TA 3 3 |oo0s|013]0.05[0.10]047 0.24[0.10[0.78[0.25| 0.84 [0.06 [0.50 [ 0.33 | 0.14 [0.02 0.10[0.12[033]0.14 0.04 7 005037042 50 [0.30[0.15 [ 0.08 0.06 | 0.18 [0.02]0.24 ]| 0.29 [0.56 [ 0.10 [ 0.02 0.17[052]0.14]025[084[021]0.22 0.06[0.03[0.59




Tadena 13 m: CraTucTiuka 3Ha4ajHOCT pas3iuke y nospuuau mosieHa (Post Hoc ananu3za - LSD rtecrt) usmely nmunuja (BO, BA, TP, I'P, 1O, CT U JIA y TOKy Tpu roJuHe y TpH
Mperiieqa; 3HauajHOCTH pa3jinKa MpeacTaBbeHe cy xxyToMm (*p<0,05) u upsenom (**p< 0,01) 60jom

Mg BO | BO | BO | BO | BO | BO | BO | BO | BO | BA | BA [BA | BA | BA | BA [BA [BA |BA|mp |np|np |mp | mp |ne |np|np [mp | e |rp|rp|rp|re|re|rp|rp|rp|no|no|mno|mo|mo|no|no|mo|mo|cr|cr|cr|cer|cer|er|cr|cr|cr|malmalna|na|malmalmalna|gs
Tomomm| 1 | 1 | 1 | 2|2 2|3 |33t 1|12 ]2]2][3|3[3][1]1[1|2[2]2]3][3|3[1[1]1[2|2[2][3]3 31112223331 |x[1][2][2[2]|53][3][3][1[1]1][2]2][2][3]3]s
Mimnga|Comum|Mpernen] 1 | 2 | 3 | 1 [ 2 | 3 [ 1 [ 2 [3 [ 1|23 [ 123|123 /[0 |2]|3][1]2][3 1231231231231 ]2][3 1231231231231 ]2][3[1[2]3]1][2]3][1][2]3
BO | 1 1
BEO | 1 2 |oos
BO | 1 3 |03
BO | 2 1 [025]|049 (004
EO | 2 2 [0.16[064|002]082
EO | 2 3 |064]016]0.16]0.49]035
EO 3 1 |o.08[ooL [N 056[0.73 | 0.20
BO | 3 2 [0.30]0420.05[091[0.73[0.56| 049
BO | 3 3 |082[004|0490.16]0.11[049 [005|0.20
BA | 1 1 [091]005(0.42]0.20]0.13[0.56|0.06|0.25] 091
BA | 1 2 0.08 0.03 0.06
BA | 1 3 |03s 1.00]0.04[ 002016 005|049 ]0.42
BA | 2 1 [064]0.16]0.16]0.49 035|100 0.20[0.56 | 0.49 | 056 0.16
BA | 2 2 |002]064 025035 | 0.06 | 0.56 | 0.20 0.20 0.06
BA | 2 3 |091]008[030[0:30]020|0.73[0.11]0.35]0.73 | 0.82 030[0.73 [0.03
BA | 3 1 [016|0.64]002[0382[1.00[035|0.73|0.73]0.11[0.13 | 0.03 [0.02 | 0.35] 035|020
BA | 3 2 [0.49[025|0110.64|0.49(0382[030]0.73|0.35 |0.42 0.11[0.820.11|0.56 [ 049
BA | 3 3 |1.00[006]0.350.25]0.16|0.64 | 0.08 | 0.30| 082 | 091 035]0.64|0.02|0.91]0.16| 049
o | 1 1 [082]004]0.49[0.16]0.11[049[0.050.20] 100|091 049049 0730110350382
mP | 1 2 0.04[0.00 0.03 0.73 [0.00 0.11
mP | 1 3 |o3s 100]0.04[0.02[0.16 0.050.49 [ 0.42 100]0.16 030 [0.02[0.11[0.35 | 0.40 [ 0.00
o | 2 1 2] 056 020030 |0.05|0.49 [0.16 025 005 0.91[0.02]0.30|0.08 013
mP | 2 2 042 013020003035 [0.11 035 003[0.73 020005 0.20 0382
mP | 2 3 [0.73[013]0.20[0.42[ 030091 016|049 0.56 | 0.64 0.20 0,91 |0.05|0.82[030[0.73| 0.73 | 0.56 0.20 [0.04 | 0.02
| 3 1 056 020030 [0.05 | 0.49 [ 0.16 0.25 0.05[0.91[0.02[ 030|008 0.13 100[0:82[0.04
o | 3 2 |056[020]0.13[0.56 042 [091|0.25|0.64]0.42 [ 0.49 013|091 [0.08]0.64[0.42 [091 | 0.56 | 0.42 0.13 (006 | 0.04]0.82 | 0.06
I 3 |064[0.16[0.16]0.49[0.35|1.00(0.20{0.56 | 0.49 [0.56 016|100 |0.06]0.73 035082 | 0.64| 0.49 0.160.05|0.03 | 0.91[0.05 | 091
P | 1 1 [100|006]0.35]0.25]0.16 | 0.64|0.08|0.30| 082 | 091 035[0.64|0.020.91[0.16 049 | 100 | 0.82 035 073 056 0.64
P | 1 2 [016[064|002 020100]0.49]0.16]0.11 0.02]0.300.20[0.30]0.30 [ 042 [0.35 | 0.16
TP | 1 3 |03s 1.00 030002 0.11] 035049 | 0.00 [ L0O 020 013016 |0.35 [0.02
P | 2 1 |oo04]082 005|049 0.16|0.04(0.02 | 0.06 0.73]0.56 | 0.08]0.73 [ 0.13 [ 0.11 | 0.04] 0.49
P | 2 2 |o02]056 0.02[0.30[0.08[0.02 013 1.000.82 0,04 1.00 [0.06 [0.05 030 0.73
P | 2 3 |091[008]0.30 100[0.20]056]091[0.73 030002 02002 0.64]0.73 ] 0.91 [0.20] 0.30 [0.05 | 0.02
P | 3 1 |oo0 0.00 0.00 0.00[0.00]0.20 [ 0.00 0.00 0.00 | 0.00 0.00 0.00
P | 3 2 0.20 0.08 [ 0.02 0.42 0.49 | 0.64 0.49 0.08 030 0.49 0.04
P | 3 3 |091[005|042 082[013042]0.01[091 0.42 064 049056 | 0.91 [0.13 ] 0.42 [ 0.03 082000
mo | 1 1 o056 0.73 049|005 [0.20(0.56]0.73 0.73 035 0.25[0.30|0.56 | 0.05[0.73 0.49 [0.00 0.64
no | 1 2 0.25 0.11[002 035 0.560.73 0.56 011 0350.56 003091
no | 1 3 o4 091 [0.05[0.030.20 0.06 | 0.56 | 0.49 091[0.20 035[0.03]0.13 | 0.42 | 0.56 [ 0.00] 0.01 025 0.16]0.20| 0.42 [0.03 091 0.35[0.00 0.49 [ 0.82
mo | 2 1 [016]0.64[0.02]0382[1.00(035]0.73[0.73]0.11[0.13 | 0.03 [0.02 | 0.35] 0.35 [0.20 | 100 [ 0.49 | 0.16 | 0.11 0.02]0.30|0.20[0.30] 0.30 [0.42 [0.35 | 0.16 | 1.00 [ 0.02 | 0.49 | 0.30 [0.20 0.08[0.13 0,05 0.11 [0.03
mo | 2 2 011 002004 0.08 091 025 004 0.64 030 0.42 030 0.04 0.160.30 008[0.73 0.4 004
mo | 2 3 |1.00[006]0.35[0.25]0.16 | 0.64 [0.08 | 0.30] 0.82 | 0.91 0.350.64|0.02]0.91[0.16 049 | 100 0.82 035 0.73 0.56 | 0.64| 100 [0.16 | 0.35 [ 0.04 0.91[0.00 091]0.56 0.42]0.16
mo | 3 1 016 004006 013|003 0.73 035 0.06 049 042056 042 0.06 025|042 005091 0382 0.06|0.82
no | s 2 042 0.13[0.200.03 [035[0.11 035 003[0.73 020 0.05 0.20 082|100 0.02[0:82]0.04[0.03 020 056|082 0.64 0.73 020042 056
mo | 3 3 |091[008|0.30[0.30[0.20(0.73 011|035 |0.73 | 0.82 0300.73[0.03] 1.00[0:20 056 | 0.91 | 0.73 030 [0.02 0.2 [0.02|0.64]0.73]0.01[0.20 | 0.30 [0.05 [ 0.02 ] 1.00 [ 0.00 052]0.49 035020 091
cT | 1 1 [0:82]004(049]0.16]0.11]0.49 | 0.05[0.20 | 1.00 | 0.91 0.49]0.49 0.73 1.00 0.49 056 0.42[0.49 | 0.82 | 0.11 [ 0.49 [ 0.02 0.73 ] 0.00 091[0.73 0.56]0.11 032 0.73
CT | 1 2 0.16 004006 0.13 [0.03 0.73 035 0.49 0.420.56 0.42 0.06 025 0.42 005|091 032 0.060.82 1.00] 056
CT | 1 3 |o3s 1.00[0.04] 002|016 005|049 |0.42 100]0.16 030 5[ 0.49 [0.00] 1.00 0.20 0.13[0.16| 0.35 [0.02] 1.00 030 0.00 042]0.73 091 [0.02 035 030 0.49
cT | 2 1 [020]0.56[0.03]0.01[091[042]0.640.82]0.13]0.16 | 0.02 [0.03 | 0.42] 0.30 [ 025 0.13 0.03]0.25|0.16 | 0.35 0.25 [ 049 [ 042 | 0.20 | 0.91 [ 0.03 | 0.42 | 0.25 [ 0.25 0.06 [0.16| 0.06 | 0.08 [0.04 091 [0.03 [0.20| 0.05 | 0.16 [ 0.25 | 0.13 | 0.05 [ 0.03
cT | 2 2 049 016025004 042]0.13 030 004|082 0.16 091091 [0.03[0.1[0.05[0.04 025 064091 056 0.64 025035 0.49 [0.91 0.49 020
CT | 2 3 [0.73[013]0.20[0.42[0:30]0910.16|0.49]0.56 | 0.64 020091 [0.05]0.82 056 0.20 [0.04|0.02 | 1.000.04 ] 082 [0.91 | 0.73 [ 0.30] 0.20 [ 0.08 [ 0.04 | 0.82 | 0.00 0.64]0.35 2] 0.2 0.56 0.20[0:35|0.03
cT | 3 1 |o00 0.00 | 0.00 0.00 0.00[0.000.00 0.00 [ 0.00 0.00 0.00 | 0.02 [ 0.00 0.00 0.00[0.25 0.00 [ 0.00 0.00 [ 0.00 0.00 [ 0.00 0.00
cT | 3 2 0.49 016025 [0.04]0.42 0382 0.16 091091 [003]0.01 064091 0.56 0.49 020|100 [0.03
cT | 3 3 |082[011]0.25[035[025]082[013 004091 0.64 025 0.06 (003 | 0.91 0.73|0.42 091 0.64 025 [0.30 0,02 | 0.91] 0.00 [0.02
A | 1 1 [056|002]0.73| 008005030 002 0.49 5[0.73 0.73 035 0.49 | 0.00 064|100 0.49[0.73 0.73] 0.0 0.35]0.00 0.42
mA | 1 2 035 0.11[0.16|0.020.30 0.64 025 0.73|0.91 0.490.73 0.73 0.64 013082 052
1A | 1 3 |056[002]0.73[0.08]0.05]030[002]0.11]0.73 [0.64 0.73[0.30 049 0.73 0.73 035 049 0.00 064100 082 [0.05 056 049[0.73 0.73|0.06 035 0.00 042100
A | 2 1 |oi1os2 0.64[0.82[0.25|0.91]0.56 | 0.06 | 0.08 | 0.05 025|049 [0.13 0.06 | 0.02 0.42[0.30[0.20] 0.42 064042013 0.130.08 0,03 0.16 02006011 0.11]0.30 [ 013006 | 0.11 0.73|0.35[0.20 | 0.00 | 035 [0.16 [ 0,03 0.25 [ 0.03
A | 2 2 |o000 0.00 [0.00 0.00 0.00 | 0.000.00 0.00 | 0.00 0.00 0.00 0,02 0.00 0.00 0.00]0.25 0.00 | 0.00 0.00 0.00 0.00[0.00 0.00 | 0.00 000|100 0.00 | 0.00 0.00 [ 0.00
A | 2 3 |082]004[049]0.16]0.11[0.49|0.05[0.20] 1.00| 091 0.49[0.49 0.73 1.00 0.49 056 042 [049[082]0.11[0.49] 0.02 0.73[0.00 091(0.73 0.560.11 082 0.73 100 049013 0.56 | 0.00 0640.73 0.73[0.06 | 0.00
e 1 0.08 0.03 0.06 L00 0.20 0.73 025]0.35 025 0.03 013|025 0.11]0.64 056 003091 0.73]0.35 0.73 002 0.30 030 042 0.05
) 5 0.03 0.02 0.64 0.08 091 011016 011 0.05[0.11 025035 030 0.00 056 0.42[0.16 0.42 0.13 002013 0.20 0.02 0.64
e 3 |ose 0.73]0.08 | 0.05[0.30 [0.02 [ 0.1 [0.73 [ 0.64 0.73]0.30 0.49[0.050.20]0.56 [ 0.73 0.73 035 025030 0.56 | 0.050.73 0.49 [0.00 0.64] 100 082]0.05 0.56 0.49[0.73 0.73| 0.06 035 [0.00 042100 1.00[0.03[0.00]0.73




Tadena 14 m: CtatucTuyka 3HAYAjHOCT Pa3JIMKe y OlleHU KBanuteTa jera (Post Hoc ananusa - LSD tect) u3mely nunuja (O, BA, I1P, I'P, T10, CT U JIA y TOKy Tpu TOAUHE y TPU
Mperiieqa; 3HauajHOCTH pa3jinKa MpeacTaBbeHe cy xxyToMm (*p<0,05) u upsenom (**p< 0,01) 60jom

Thiuga BO | BO | BO | BO | BO | BO | BO | BO | BO | BA | BA [BA [ BA | BA |[BA [BA [BA |BA|mP |np|np |np |mp |np |op|ne [mp | re|re|rp|re|re|re|rp|rp|rp |no|no|no|mo|mo|no|no|mno|mo|cr|cr|cr|cer|cer|cr|cr|cr|cr|malmalna|mna|malmalmalna|na
Tomma| 1 | 1 | 1 | 2|2 |2 |3 |33 |11 [1|2][2]2][3[3|3[1]1 [ [2]2][2]3][3[3 11| ][2]|2]2][3]3[3x|1[1]2[2|2[3][3][3[1|1[1]2][2[2]|3][3][3][r[1|1][2]2][2][3]3]3

Timmga| Commn|Mperxen| 1 | 2 | 3 2 312312 [3|1]2 12312312 123|123 2 |3 [ 12312312312 [31[2]3]1[2]3][1]2][3[1[2]3]1]2 123
EO | 1 1

BO | 1 2 [100

BO | 1 3 [100[100

EO | 2 1 |054]054[054

BO | 2 2 |054[054|054[022

BO | 2 3 |054]054|054]022]1.00

BO | 3 1 |022]022][022[054[007|007

BO | 3 3 0.

BO | 3 3 1

BA | 1 1 0.

BA | 1 2 0.

BA | 1 3 0.

BA | 2 T 0.

BA | 2 2 0

BA | 2 3 0.

BA | 3 1

BA | 3 2

BA | 3 3

mP | 1 1

P | 1 2

o | 1 3

mP | 2 1

P 2

o | 2 3

o | 3 1

o | 3 5

| 3 3

P | 1 1

P | 1 2 022

P | 1 3 0.07[0.54

rP_| 2 1 0.07[054| 100

P | 2 3 0.07[0.54| 100 100

P_| 2 3 002002 [0.02

P | 3 1 0.02[0.22[0.540.54] 054007

P | 3 2 002022054054 054[007| 100

P | 3 3 0.07[0.54| 100 1.00(1.00 002 [0.54|0.54

mo | 1 1 054]054[022]022]02 007007022

mo | 1 2 022100054054 054 022022054054

mo | 1 3 0.07[054|100|100]1.00(0.02 [054]054|100]0.22[054

mo | 2 1 0.07[0.54| 100 1.00(1.00 [0.02[0.54|0.54] 1.00| 022 [0.54 | 100

mo | 2 2 2[022]022022[0.54]054[022 002|007 [0:22]022

mo | 2 3 022022[022[022[054]054|022]0.02[0.07[022|022] 100

mo | 3 1 1.00[1.00|1.00 [0.02|0.54]0.54] 1.00 022 [0.54| 100| 1.00{ 022 [0.22

mo | 3 2 054054054 022022 0.54]0.54] 1.00 [ 054 0.54| 0.07|0.07| 054

mo | 3 3 1.00[1.00{1.00(0.02 [0.54[0.541.00{0:22 [054| 100 1.00[0:22 (022100054

CT | 1 1 054|0.54]0.54]0.07| 1.00 [ 100 | 0.54]0.07[0.22 [ 054 [0.54] 0.54]| 0.54] 0.54 022 [0.54

CT 1 2 0.07[007[007 0.02[0.02[0.07[0.54| 022 [ 0.07 | 0.07 | I 0.07 [0-22 |0.07 [0.02

cT | 1 3 1.00(1.00{1.000.02 [0.540.54] 1.00 022 [0.54| 1,00 1.00{ 0.22 [0.22 [ 100 | 0.54] 1.00| 054 [ 0.07

CcT | 2 1 054]0.54]0.54]0.07[1.00 100 0.54|0.07[0.22 [054]0.54|0.54]0.54] 054022 | 0.54 100 0.02 | 054

CT | 2 5 054|054 0.54]0.07 | 1.00 100 |0.54]0.07[0.22 [ 054054 0.54| 0.54| 0.54 022 [0.54| 1.00 | 0.02| 054 | 1.00

cT | 2 3 1.00[1.00{1.00 002054054

cT | 3 1 054 0.54 | 0.54 [ 022

cT | 3 2 007[007[0.07]0.54[022 022 002

cT | 3 3 [1.00[100|100]0.54]054]054(0.220.54]0.54]1.00]054 054 1.00[1.00 1.00(1.00{1.00 002054054 054007

A | 1 1 [100[100|100[054]054]054|0.22[054(0.54] 100054 054 100|100 100100 1.00(0.02 054|054 054 100

A | 1 2 |054|054]054]022[100|1000.07[1.00[022[054| 100 022 054|054 054]054]054 022[022 Loo 054054

A | 1 3 [1.00[100|100]0.54]054]054(022]054]0.54]1.00(054 054 100[1.00 1.00[1.00{1.00(0.02 054|054 054 100[ 100|054

A | 2 1 [100/100]1.00(054[054[0540.22]0.54]054]100]054 054 1.00[1.00 1.00[1.00{1.00 002 [0.54|0.54 054007100 100[0.54] 1.00

A | 2 2 |054[054]0540.22(1.00]100(007|100]0:22]054]1.00 022 054]054 054]054]054 022022 1.00[0.02 054054100 0.54]054

A | 2 3 [054[054|054]1.00]{022[022]054|0.22]1.00]054[022 100 054|054 054054 0.54]0.07[1.00[1.00 022022054 0.54] 022054054022
e 1 [100/100]1.00(054[054[0540.22]0.54]054] 100054 054 1.00[1.00 1.00[1.00{1.00 002054054 054007100 1.00(0.54]1.00] 100054054
A | 3 2 |100[100]100[054[054[054[0.22[0.54[054] 100054 054 1.00[1.00 1.00[1.00{ 100002054054 054[007|100[100]0.54[1.00[100|0.54|0.54] 100
T E) 3 [100]100|100]0.54]054]054]022|054]0.54]1.00[054 054 100[ 100 100]1.00]1.00[002 054054 054[007|100|100]0.54]1.00[1.00[0.54]0.54] Loo| 100




Tadema 15 m: CratucTuyka 3Ha4ajHOCT pa3iuke y olieHu TemnepamenTa (Post Hoc ananmusa - LSD tect) uamely nunuja (O, BA, 1P, I'P, T1O, CT U JIA y TOKy Tpu TOIMHE Y TPH
Mperiieqa; 3HauajHOCTH pa3jinKa MpeacTaBbeHe cy xxyToMm (*p<0,05) u upserom (**p< 0,01) 60jom

Jhinga EO | BO [BEO | BO | BO |BO | BO |BEO |BO | BA |BA | BA |BA |BA |BA |BA |BA |BA |IIP |IIP [P |IIP |IP |TIP |OIP [ TP |TIP | TP [P |TP [P |TP |TP [P |TP | TP |0 | MO IO | MO | IO | OO | MO MO [ OO | CT | CT | CT [CT | CT | CT [ CT | CT [ CT | JA | JIA | TA | TA | JIA | TA | JIA | TA | TA
Tomma| 1 1 1 2 2 2 3 3 3 1 1 5 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 € 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3 1 1 1 2 2 2 3 3 3
Jhusnga | Tomma|[Iperaen) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
EBEO 1,
EO 1 2 1.00
EO 1, 3 1.00 | 1.00
EO 2 1 1.00|1.00|1.00
EO 2 2 100{100|1.00]1.00
EO 2 3 044|044 (044|044 | 044
EO 3 1 1.00|1.00|1.00|1.00)1.00|0.44
EO 3 2 0.02
EO 3 3 1.00{1.00)|1.00|1.00|1.00|0.44|100
BA 1 1 1.00{1.00|1.00|1.00|1.00|0.44]|1.00 1.00
BA 1 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00 | 1.00
EA 1 3 100{100)|1.00|1.00|1.00|044]|100 100{100|1.00
BA 2 1 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00
BA 2 2 1.00|1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00]|1.00
EA 2 3 100{100)|1.00[1.00|100|0.44]|100 1.00(1.00|1.00|1.00|1.00|1.00
BA 3 1 1.00{1.00|1.00|1.00|1.00|0.44]|100 1.00{1.00|1.00|1.00|1.00|1.00|1.00
BA 3 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00)|1.00]1.00]|1.00
BA 3 3 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00|1.00|1.00|1.00
np 1 1 100{100|1.00|1.00|1.00|0.44]|100 100{100|100/1.00|100|1.00({100|1.00/1.00]|100
P 1 2 1.00{1.00|1.00|1.00|1.00|0.44]|1.00 1.00(1.00|1.00/1.00|1.00|1.00(1.00]|1.00|1.00|1.00)1.00
IP 1 3 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00|1.00|1.00|1.00]1.00
Inp 2 1 100[{100)|1.00|1.00|1.00|044]|100 100{100|100/1.00|100|100{1.00|1.00|1.00|100)|1.00|1.00]100
Inp 2 2 1.00{1.00|1.00|1.00|1.00|0.44|100 1.00{1.00|1.00/1.00|100|1.00({1.00|1.00|1.00|100)|1.00|1.00]|1.00|1.00
1P 2 3 1.00|1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00]|1.00|1.00|1.00|1.00[1.00|1.00/1.00]|1.00
TP 3 1 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00/1.00|1.00|1.00(1.00]/1.00/1.00|1.00/1.00(1.00]/1.00/1.00|1.00|1.00
Inp 3 2 1.00{1.00|1.00|1.00|1.00|0.44]|100 100{100|1.00/1.00|100|1.00({1.00|1.00/1.00|1.00)|1.00(1.00|1.00|1.00|100|1.00|1.00
1P 3 3 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00{1.00|1.00/1.00|1.00|1.00|1.00]|1.00|1.00|1.00)/1.00(1.00{1.00|1.00|1.00|1.00|1.00]|100
rp 1 1 1.00|1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00]|1.00/1.00|1.00|1.00(1.00|1.00/1.00|1.00)|1.00|1.00|1.00|1.00
rp 1 2 100{100)|1.00|1.00|1.00|0.44]|100 100{100|100/1.00|100|100{100|100/1.00|100|100({100|100/1.00|100|1.00|1.00|1.00|1.00]100
rp 1 3 0.120.12(0.12]/0.12/0.12|044)|0.12(0.12{0.12|0.12|0.12/0.120.12{0.12|0.12|0.12|0.12 {0.12{0.12|0.12 [ 0.120.12 [0.12{0.12|0.12 | 0.12 | 0.12 | 0.12
P 2 1 1.00|1.00|1.00|1.00|1.00(0.44|1.00 1.00(1.00|1.00(1.00|1.00|1.00(1.00|1.00/1.00|1.00/1.00(1.00|1.00(1.00|1.00|1.00(1.00|1.00/1.00]|1.00
P 2 2 0.44
rp 2 3 1.00{100|1.00|1.00|1.00|0.44]|100 100{100|100/1.00|100|1.00({100|1.00/1.00|100|1.00{1.00|1.00|1.00|100)|1.00[1.00|1.00|1.00]|100
rp 3 1 1.00{1.00|1.00|1.00|1.00 044|100 1.00{1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00[1.00]|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 1.00
TP 3 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00|1.00|1.00)|1.00(1.00|1.00/1.00]|1.00 1.00 | 1.00
rp 3 3 100{100)|1.00|1.00|1.00|044]|100 100{100|100/1.00|100|100{100|1.00/1.00|100|1.00({1.00|1.00|1.00|100|1.00|1.00|1.00|1.00]100 100{100|1.00
o 1 1 1.00{1.00|1.00|1.00|1.00|0.44|1.00 100{1.00|1.00/1.00|100|1.00({1.00|1.00/1.00|100|1.00[{1.00|1.00|1.00|100|1.00[1.00|1.00|1.00]|100 1.00{1.00|1.00|1.00
o 1 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 1.00(1.00|1.00|1.00|1.00
no 1 3 044|044(044|044|044|100|044(0.02 /044|044 044|044 (044|044 /044|044 /044 (044|044 |044 044|044 (044 (044|044 044|044 (044 044 (044|044 (044 | 0.44 | 0.44
no 2 1 0.12/0.12(0.12]/0.12/0.12|0.44|0.12(0.12]0.12(0.12|0.12/0.12 (0.12{0.12 |0.12{0.12|0.12 {0.12{0.12 | 0.12 [ 0.12|0.12 {0.12{0.12 | 0.12 [ 0.12 | 0.12 | 0.12 0.02/0.12(0.12/0.12 (0.120.12 | 0.12 [ 0.44
1o 2 2 0.02 1.00 0.44 0.020.12
o 2 3 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 1.00(1.00|1.00|1.00|1.00)|1.00(0.44]0.12
no 3 1 100{100|1.00|1.00|1.00|0.44]|100 100{100|100/1.00|100|100{100|100/1.00|100|1.00{1.00|1.00|1.00|100|1.00[1.00|1.00|1.00]100 100{100|100|1.00|100)|1.00[0.44]0.12 1.00
o 3 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00{1.00|1.00/1.00|1.00|1.00(1.00|1.00/1.00|1.00)|1.00[1.00]|1.00|1.00|1.00|1.00[1.00|1.00|1.00]|100 1.00{1.00|1.00|1.00|100)|1.00[0.44]0.12 1.00 | 1.00
1o 3 3 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 1.00{1.00|1.00|1.00|1.00)|1.00(0.44|0.12 1.00|1.00|1.00
CT 1 1 0.02|0.02)002|0.02|002)|0.12|0.02|044(0.02|002|0.02|0.02|0.02|0.02|002|002[0.02|002|0.02|002)|0.02|0.02|0.02|0.02|002)|0.02|0.02|0.02 0.12/0.02|0.02)002|0.02/002|002[0.12|044|0.44|0.02|0.02|0.02|0.02
CT 1 2 1.00{1.00|1.00[1.00|1.00|0.44]|100 100{100|1.00/1.00|100|1.00({1.00|1.00/1.00|100|1.00[1.00|1.00|1.00|100|1.00[1.00|1.00/1.00]|100 100{100|1.00|1.00|100)|1.00[0.44]0.12 1.00{1.00|1.00]|1.00)|0.02
CT 1 3 1.00{1.00|1.00|1.00|1.00|0.44]|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00[1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 1.00{1.00|1.00|1.00|1.00)|1.00[0.44]0.12 1.00|1.00|1.00]|1.00)0.02 | 1.00
CT 2 1 1.00|1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00)|1.00(1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00(1.00|1.00|1.00(1.00|1.00/1.00|1.00 1.00(1.00)|1.00(1.00|1.00|1.00(0.44|0.12 1.00|1.00|1.00|1.00|0.02|1.00]|1.00
CcT 2 2 0.02 1.00 0.44 0020.12 | 1.00 044
CT 2 3 044|044 (044|044 /044|100 |0.44[0.02 | 044 |0.44 | 0.44 | 044 (044|044 |0.44 [ 0.44 | 044 [0.44 044 |0.44 | 0.44 | 044 [0.44 [ 044 |0.44 [ 0.44 | 044 | 0.44 044 (044|044 (044|044 | 044 [1.00 | 044 |0.02 | 0.44 | 044 (044|044 |0.12 | 0.44 | 0.44 [ 0.44 | 0.02
CT 3 1 044|044 (044|044 |0.44|1.00 | 044 (0.02 | 044 |0.44 | 0.44 | 044 [0.44 | 044|044 |0.44 | 044 [0.44 044 |0.44 | 0.44 | 044 [0.44 [ 0.44 | 0.44 | 0.44 | 0.44 | 0.44 044 (044|044 (044|044 |044 [ 1.00 | 044 (0.02|0.44 | 044 [0.44 044 |0.12|0.44 | 044 [ 0.44|0.02 | 1.00
CT 3 2 100{100)|1.00|1.00|1.00|0.44]|100 100{100|100/100|100|100{100|100/100|100|100{1.00|100/1.00|100)|100(1.00|1.00|1.00]100 002(100{100|1.00 044 (044
CT 3 3 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 [ 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00
JA L, 1 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00/1.00|1.00)|1.00[1.00|1.00|1.00|1.00)|1.00(1.00|1.00/1.00]|1.00 0.02(1.00{1.00|1.00 044|044 (1.00|0.00
JA 1 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00/1.00|1.00|1.00(1.00]|1.00/1.00|1.00|1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 0.02(1.00{1.00|1.00 044|044 (1.00)|0.00 | 1.00
JA 1 3 1.00{100|1.00|1.00|1.00|0.44]|100 100{100|100/1.00|100|100{100|1.00/1.00|100|1.00({1.00|1.00|1.00|100|1.00[1.00|1.00|1.00]100 002(100{100|1.00 044(044(100)|0.00|1.00|100
JA 2 1 1.00|1.00|1.00|1.00|1.00|0.44]|1.00 1.00{1.00|1.00/1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00[1.00]|1.00|1.00|1.00)|1.00[1.00|1.00|1.00]|100 0.02[1.00{1.00|1.00 044|044(1.00)|0.001.00|1.00|1.00
JA 2 2 044|044 [044[044]044[1.00[044]0.02[044[044[044]044|044]044[044[044[044[044]044|044[044][044[044[044]044]044[ 044044 0.12[ 044044044002 [100] 100|044 000044 044044044
JA 2 3 100[{100|1.00|1.00|1.00|044]|100 100{100|100/1.00|100|100{100|1.00/1.00|100|100({1.00|1.00|1.00|100|1.00(1.00|1.00|1.00]100 002(100{100|1.00 044/044[100)|000[1.00|100|1.00|100)|044
JA 3 1 1.00{1.00)|1.00|1.00|1.00|0.44|1.00 100{100|1.00/1.00|100|1.00({1.00|1.00/1.00|100)|1.00[{1.00|1.00|1.00|100)|1.00[1.00|1.00|1.00]|100 002(1.00{100|1.00 044|044(1.00)|0.00|1.00|1.00|1.00(1.00|044|1.00
JA 3 2 1.00{1.00|1.00|1.00|1.00|0.44|1.00 1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00|1.00|1.00(1.00|1.00|1.00|1.00|1.00(1.00|1.00/1.00]|1.00 0.02(1.00{1.00|1.00 0.44(044(1.00|0.00|1.00|1.00|1.00{1.00|044|1.00|1.00
JA 3 3 1.00|1.00|1.00|1.00)1.00|0.44|1.00 1.00(1.00]|1.00|1.00|1.00|1.00(1.00]|1.00/1.00|1.00)|1.00[1.00]|1.00|1.00|1.00)|1.00[1.00]|1.00)1.00]|1.00 0.02(1.00]1.00)|1.00 044|044 [1.00|/0.00|1.00|1.00|1.00(1.00]|044|1.00|1.00|1.00




16 m: OCHOBHHM CTaTUCTHYKHU HApaAMETPH: CPEIb-E BPEAHOCTH (), MUHUMAITHE (Xmun), MAKCUMAaJIHE BPEIHOCTH(Xmax) BapHjaHce (SZ) crangapaHe aAesujandje(S) U cTaHmapaHe TPEIIKe

(Sx) npahenux ocobuna

T'onuna n x Ximun Xmax S? S Sx

Sactymmeroct 2007 105 | 2,22 | 0,70 | 4,30 | 0,69 | 0,83 | 0,08
e Ha paMOBUMA 2008 105 | 1,38 | 0,20 | 3,30 | 0,37 | 0,61 | 0,06
2009 105 | 201 | 0,30 | 6,40 | 2,01 | 1,42 | 0,14

2007 105 | 2,38 | 0,50 | 550 | 1,31 | 1,15 | 0,11

[ToBpmmHa Jieria 2008 105 | 2,10 | 0,10 | 6,10 | 1,17 | 1,08 | 0,11
2009 105 | 2,68 | 0,60 | 6,30 | 2,65 | 1,63 | 0,16

2007 105 | 3,71 | 3,71 | 1,10 | 6,90 | 1,90 | 1,38

[ToBpmHa Mena 2008 105 | 340 | 340 | 0,70 | 9,80 | 3,49 | 1,87
2009 105 | 3,10 | 3,20 | 0,90 | 9,30 | 2,45 | 1,57

2007 105 | 0,26 | 0,00 | 1,40 | 0,12 | 0,35 | 0,03

[ToBpimHA moJieHa 2008 105 0,43 | 0,00 | 3,00 | 0,17 | 0,41 | 0,04
2009 105 | 048 | 0,00 | 1,60 | 0,15 | 0,39 | 0,04

Olere KBanTeTa 2007 105 | 305 | 250 | 350 | 0,05 | 0,22 | 0,02
Hera 2008 105 | 2,97 | 250 | 4,00 | 0,09 | 0,30 | 0,03
2009 105 | 2,95 | 2,00 | 3,50 | 0,09 | 0,30 | 0,03

Ouere 2007 105 | 3,97 | 3,00 | 400 | 0,02 | 0,15 | 0,01
TeMTIepaMeHTa 2008 105 | 391 | 3,00 | 400 | 0,06 | 0,25 | 0,02
2009 105 | 393 | 2,00 | 450 | 0,09 | 0,31 | 0,03

2007 35 3,28 | 0,20 | 8,20 | 2,31 | 152 | 0,26

VYHoc Mena 2008 35 229 | 0,00 | 860 | 510 | 2,26 | 0,38
2009 35 449 | 160 | 7,00 | 2,27 | 1,51 | 0,25

2007 35 6,02 | 0,20 | 18,00 | 25,19 | 5,02 | 0,85

YHoc BOCKa 2008 35 6,29 | 0,20 | 17,00 | 21,31 | 4,62 | 0,78
2009 35 570 | 0,20 | 15,00 | 1485 | 3,85 | 0,65

2007 35 | 139 | 9,60 | 24,33 | 1462 | 3,82 | 0,65

YHoc nporonuca 2008 35 8,80 | 6,00 | 15,40 | 6,00 | 2,45 | 0,41
2009 35 754 | 550 | 10,90 | 1,88 | 1,37 | 0,23




Ta6esa 17 m: CraTucTHYKA 3HAYAJHOCT PA3JIMKE Y 3aCTYIUBCHOCTH MUea, Jeria, Mea, MoJIeHa Ha paMOBUMa, KBAIUTETA JIETJIa U TEMIIEpAMEHTa Y HCIIMTUBAHUM JIMHHU]jaMa y
pasnmuntuM roauHama (Post Hoc ananmsa - LSD Tecr)

Ocobuna l'oguna 2007 2008 2009
3actymberoct | 2007
mJesa Ha 2008 0,00
pamMoBHUMa 2009 0,14 -
[ToBpmmHa 2007
JIerja Ha pamy 2008 0,11
2009 0,11 0,00
[ToBpmmna mena | 2007
Ha pamy 2008 0,16
2009 0,01 0,18
[ToBpmmHa 2007
nojeHa Ha pamy | 2008 0,00
2009 0,00 0,37
Ouena 2007
KBanuTeTa Jierya | 2008 0,03
2009 0,01 0,62
Ouena 2007 0,09 0,21
TEMIIEpaMEHTa 2008 0,09 0,67
2009 0,21 0,67

3Ha4yajHOCTH pa3liuKa npeacTaBbeHe cy KyToM (p<0,05) u upserom (p< 0,01) 60jom



Ta6ena 18 n: Konmmuune yHOCa Mea, BOCKa U MPOTIOTIUCA

Ocobuna | O | BO | BO | BA | BA | BA | IIP | IIP | IIP | P | TP | TP | IO | IO | [IO | CT | CT | CT | JIA | JIA | JA
2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009
Men 42| 86| 52| 58 10/ 50 38| 68| 48| 30| 12| 50| 24| 14| 22| 24| 02| 52| 20| 02| 6.2
26| 52| 42| 58| 20| 46| 46| 70 70| 32| 20| 22| 26| 12| 56| 32| 34| 18| 28| 12| 34
36| 04| 34| 36| 68| 68| 40| 36| 58| 12| 28| 39| 22| 24| 52| 32| 00| 31| 42| 08| 26
16| 1,0| 46| 36| 41| 44| 26| 08| 70| 36| 20| 40| 58| 20| 42| 31| 10| 40| 20| 01| 24
02| 04| 62| 82| 42| 44| 10/ 30| 62| 38| 0,0/ 36| 28| 03| 16| 26| 24| 68| 34| 08| 46
Bocax | 10,0/ 11,0/ 60| 60| 60| 50| 50| 80| 40| 40| 90| 30| 80| 50| 70| 160| 13,0/ 90| 16,0| 17,0| 15,0
1,0/ 10| 1,0/ 30| 50| 40| 11,0 150| 10,0| 140| 10,0/ 8,0| 4,0/ 20| 30| 40| 70| 50| 50| 60| 70
60/ 60| 40| 1,0 1,0/ 20| 02| 02| 02| 150| 11,0/ 7,0 18,0| 12,0| 10,0/ 30| 10| 02| 10,0/ 12,0/ 8,0
1,0/ 10| 20| 60| 80| 140| 10| 10| 30| 60| 30| 10,0/ 4,0| 50| 80| 60| 100| 11,0/ 6,0 6,0/ 3,0
02| 10| 10| 02| 20| 30| 90/ 70| 60| 02| 10| 20| 50| 11,0/ 70| 10| 10| 10| 50| 50| 10,0
Ilponomuc | 139| 88| 85| 12,8 81 9,7/ 196| 124 87| 147| 92 6,8| 158| 10,0| 65| 126| 80| 6,6| 125/ 79| 63,
139 88| 88| 125/ 79| 59| 101 64| 74| 96| 60| 6,7| 106/ 67| 60| 120, 76| 78| 100/ 63| 55
10,0/ 63| 10,0| 11.4| 66| 81| 228| 14,4| 101| 101| 64| 72| 141| 89| 90| 152| 96| 70| 100| 63| 7.9
243| 154| 69| 190/| 120, 65| 126| 80| 65| 119 75| 90| 144| 91| 58| 123 78| 63| 136| 86| 73
11,7 68| 7,7\ 204| 129| 84| 209 132| 66| 171| 108 109| 123| 78| 86| 11,1| 70| 61| 133| 84| 69




Ta6esa 19 n: CraTucTruka 3HaAYajHOCT PA3JIMKE OLlCHA 32 YHOC HEKTapa, 3HAYajHOCTH Pa3JIhKa MPEICTaBIbEHE Cy
KyToM (*p<0,05) u ipBenom (**p< 0,01) 60jom

Jmmmja [Jlnanja | BO|  BO| BO| BA pa| BA| np| np| mne| re| re| re] no| mo| mo| cr| cr| cr] nal nA[ na
Tomnna| 2007| 2008| 2009| 2007| 2008| 2009 2007| 2008| 2009 | 2007 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009
BO| 2007
BO| 2008
BO| 2009 0,12
BA| 2007 0,03| 0,51
BA| 2008 0,63| 0,29| 0,09
BA| 2009 007| 076|073 017
mp| 2007 094| 014|004 068] 0,08
np| 2008 028| 064|026 055 044] 0,31
P
TP
P
P 0,04
o 0,13| 0,57
o 0,89| 0,03| 0,10
o 0,04| 0,98 0,56 0,03
CT 021|042 080|017/ 0,41
CT 0,85| 0,03 0,09] 0,95 0,02] 0,15
CT 0,01] 0,67 0,32 0,22
A 0,22]| 041 0,79 0,98
JA 0,34 0,02 0,03 0,03
A 0,03 0,92] 0,51 036] 002] 074] 0,35 00N |




Ta6ena 20 m: CratucTHyka 3Ha4ajHOCT pasJIMKa 3a MPOIYKIIM]Y BOCKA; 3HAUYajHOCTH pa3jIMKa MPEJICTaBIbEHE CY
KyToM (*p<0,05) u ipBenom (**p< 0,01) 60jom

Jlunuja | Jluemja | BO| BO| BO| BA| BA| BA| IP| TIP| TIP I'p I'pP re| no| nmo| 1mo| Cr|y Cr| CT| JA| JA| JA

T'omuua | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009 | 2007 | 2008 | 2009

BO| 2007

BO 2008 0,90

BO| 2009|0,77 |0,68

BA| 2007|0,89 |0,79 |0,88

bA| 2008|0,79 |0,89 |0,58 |0,69

BA| 2009|0,50 |0,58 |0,34 (0,42 |0,68

1P 2007,0,58 |0,67 |0,40 (0,49 [0,77 |0,90

Ip| 2008(0,37 |0,44 (0,24 |0,30 |0,53 |0,83 |0,73

1P 2009|0,73 |0,83 |0,53 |0,63 [0,93 |0,74 |0,84 |0,58

re| 2007|015 (0,19 |0,09 |0,12 (0,24 |0,44 (0,37 |0,58 |0,27

Irp 2008 (0,28 |0,34 |0,17 (0,22 |0,41 |0,68 |0,59 |0,85 |0,46 |0,72

rey 2009|042 049 |0,27 |0,34 058 |0,89 |0,79 |0,93 |0,64 |0,53 |0,78

no| 2007|0,16 {0,129 |0,09 |0,12 0,24 |0,45 |0,38 |0,59 (0,28 |0,99 [0,73 |0,54

1o 2008|0,25 |0,30 |0,15 (0,20 |0,37 |0,63 |0,55 |0,79 (0,42 (0,77 [0,95 |0,73 |0,78

Ino| 2009|0,25 0,30 |0,15 |0,20 |0,37 |0,63 |055 |0,79 (0,42 |0,77 [0,95 |0,73 [0,78 |1,00

CT| 2007|042 |0,49 |0,27 (0,34 |0,58 |0,89 |0,79 |0,93 |0,64 053 [0,78 [1,00 |0,54 |0,73 |0,73

CT| 2008|034 |041 (0,22 |0,28 |0,49 (0,78 |0,69 |09 |055 |0,62 0,89 |0,89 |0,63 |0,84 |0,84 |0,89

CT| 2009|058 |0,67 |040 |0,49 |0,77 |0,90 |1,00 |0,73 |0,84 |0,37 |059 |0,79 0,38 |0,55 |0,55 |0,79 |0,69

JA| 2007|0,10 (0,23 (006 |0,08 (0,17 (0,34 |0,28 [0,46 |0,20 |0,85 |0,58 |0,41 (0,84 (0,63 |0,63 [0,41 |0,49 |0,28

JIA| 2008|0,06 (0,08 |0,03 [0,04 (0,10 |0,22 (0,18 |0,31 |0,12 |0,64 (0,41 |0,27 |0,63 |045 |045 [0,27 |0,34 |0,18 |0,78

JA| 2009|009 (012 (0,05 |0,07 |0,15 (0,30 (0,25 (0,42 |0,18 |0,79 |0,54 |0,37 |0,78 |0,58 [0,58 |0,37 [0,45 |0,25 |0,95 |0,84




Tabena 21 n: CrarucThyka 3Ha4ajHOCT PA3NIUKE 32 KOJMYMHE MPOIOIUCA; 3HAYaJHOCTH Pa3JInKa MPeACTaBIbEHE Cy

KyToM (*p<0,05) u ipBenom (**p< 0,01) 60jom

Jlunyja | Jluauja bO bO bO BA BA BA 1P 1P I1p I'P I'P I'P 110 | TIO 110 CT CT CT JIA| JIA| JIA
Tomuua | 2007 | 2008 2009 | 2007| 2008| 2009 2007 | 2008 2009| 2007 | 2008| 2009 2007[ 2008| 2009| 2007 | 2008| 2009 | 2007 [ 2008 | 2009
BO| 2007
BO| 2008| 0,00
BO| 2009| 0,00] 0,62
BA| 2007| 0,79
BA| 2008 0,87 0,51
BA| 2009 0,38] 0,70 0,30
IP| 2007| 0,16 0,25
mP|[ 2008 0,02] 033] 0,15 0,42
P | 2009 043] 0,76 0,34
IP| 2007
I'P| 2008 047] 081 0,37 0,94 |
IP|[ 2009 0,52] 0,88 0,42 0,88 | 093
0| 2007| 044
1mo| 2008 0,67 0,94 0,56 0,71 0,02] 076| 082
mo| 2009 0,23] 0,48 0,18 0,69 | 064 0,58 0,44
CT| 2007 |
CT| 2008 | 048] 082 0,38 0,93 | 0,99 0,94 0,77| 0,63 |
CT| 2009 | 015] 034 0,11 0,52 | 048] 043 031] 0,81 | 0,47
JIA| 2007| 0,09| 013] 004 005 017 0,02 063] 003] 0,03 0,03
JIA| 2008 | 032] 061 0,24 0,83 | 0,78] 0,72 056| 0,85 | 0,77] 0,66
JIA| 2009 | 016] 035 0,11 0,53 | 048] 043 032] 081 | 048] 099] 0,00] 067




Tabdena 22 n: Pepocnen Hykiieoruna y nopaBHatuM cekeHiiama peruona Mt/JHK (ND2) ucnutuBanux nuHujama u xariotunona u3 GenBank (1 - A. m. macedonica 95-1; 2 - A. m. sicula; 3
- A. m. scutellata; 4 - A. m. monticola; 5 - A. m. mellifera; 6 - A. m. meda; 7 - A. m. macedonica; 8 - A. m. lamarckii; 9 - A. m. intermissa; 10 - A. m. carnica; 11 - A. m. capensis, 12 - A. m. adansonii; 13 - A. m. mellifera;
14 - A. m. meda; 15 - A. m. carnica; 16 - A. m. macedonica 95-2; 17 - A. m. macedonica; 18 - A. m. macedonica isolate; 19 - A. m. caucasica isolate; 20 - A. m. sicula isolate; 21 - A. m. ligustica isolate; 22 - A. m.
anatoliaca; 23 - A. m. cypria clone; 24 - A. m. syriaca clone 6800; 25 - A. m. pomonella isolate 8758; 26 — FO; 27 — FA; 28 — [1P; 29 — I'P; 30 — I10; 31 — CT; 32 — JIA);pedepentru xannorun je A. m. macedonica 95-1; Gpojenuma

y KyToj 6oju 0benexeHe cy HyKJICOTHIHE pa3iiike n3Mel)y XarioTHIIOBa, Tj. 00eNeKEHU Cy HyKICOTHAN Ha KOjHMa je IOUUIO 0 TPaH3HLHje, TPaHCIOKAaLHje K ejIelije Y OHOCY Ha pedepeHTHH XaIuIoTHIT; OpojeBH y LPHOj 60ju cy penHu OpojeBH HYKICOTH A

Xamnoturn Pennu 6poj HyKiIeOTHAQ
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Tadena 23 m: Komnosummja (3actymssenoct T, C, A u G 6a3a y xammorunoBuma) Hykieotuna gpparmenra rera ND2 mT/IHK (1 - A. m. macedonica 95-1; 2 - A. m. sicula; 3 - A. m. scutellata; 4
- A. m. monticola; 5 - A. m. mellifera; 6 - A. m. meda; 7 - A. m. macedonica; 8 - A. m. lamarckii; 9 - A. m. intermissa; 10 - A. m. carnica; 11 - A. m. capensis, 12 - A. m. adansonii; 13 - A. m. mellifera; 14 - A. m. meda; 15 -
A. m. carnica; 16 - A. m. macedonica 95-2; 17 - A. m. macedonica; 18 - A. m. macedonica isolate; 19 - A. m. caucasica isolate; 20 - A. m. sicula isolate; 21 - A. m. ligustica isolate; 22 - A. m. anatoliaca; 23 - A. m. cypria
clone; 24 - A. m. syriaca clone 6800; 25 - A. m. pomonella isolate 8758; 26 — FO; 27 — FA: 28 — I1P; 29 — I'P; 30 — [10; 31 — CT; 32 — JIA)

[y — — — — o o N N o o o

arom o <ol gRIE| o] 2ol —|e] 3| 2le| =R S| 2|6 =

1 46,4110,2|138,6(4,8|619,0{40| 5,8 [46,9(7,2|207,0{51|17,0/24,8/6,8|206,0(48| 7,8 (44,2 5| 206,0
2 459110,3/38,8(5,0{619,0{39| 6,8 |46,9(7,2|207,0{52|16,5|24,3/6,8|206,0{46| 7,8 {451(1,0| 206,0
3 456110,7/38,9(4,8/619,0/39| 6,8 |46,9(7,2|207,0{52|16,5|/24,3|/6,8|206,0{45| 8,7 |456]| ,5| 206,0
4 4591105|38,6(5,0/619,0(39| 6,8 |46,9|7,2|207,0|/52|16,5[24,3/6,8|206,0|46| 8,3 [{44,7|1,0| 206,0
5 459110,2139,3(4,7/619,0(40| 6,3 |47,3/6,8|207,0|/52|16,5[24,3/6,8|206,0|46| 7,8 [46,1| ,5| 206,0
6 45,71105139,1(4,7/619,0(53|16,4|23,7/6,8|207,0(45| 8,7 |46,1| ,0 |206,0|39| 6,3 [47,6|7,3| 206,0
7 46,0(10,2138,9(4,8/619,0(40| 6,3 |{46,9|7,2|207,0|/52|16,5[24,3/6,8|206,0|46| 7,8 [456]| ,5| 206,0
8 46,0(10,2|38,6(5,2/619,0(48| 7,2 |44,0/1,0|207,0(38| 6,8 |47,6|7,3|206,0|52|16,5[24,3|7,3| 206,0
9 46,0(10,2138,8(5,0(/619,0(39| 6,8 |{46,9|7,2|207,0|/52|16,5[24,3/6,8|206,0|47| 7,3 [45,1]|1,0| 206,0
10 459110,3138,9(4,8/619,0(46| 8,2 |449| 5 |2070(39| 6,3 |47,6|7,3|206,0|52|16,5[24,3|6,8| 206,0
11 459110,5|138,8(4,8/619,0(39| 6,8 |{46,9|7,2|207,0|/52|16,5[24,3/6,8|206,0|46| 8,3 [45,1| ,5| 206,0
12 45,7110,5138,8(5,0(/619,0(39| 6,8 |{46,9|7,2|207,0|/52|16,5[24,3/6,8|206,0|46| 8,3 [{45,1]|1,0| 206,0
13 459110,2139,1(4,8/619,0(53|16,4|23,7/6,8|207,0(46| 7,8 |46,1| ,5 206,0|39]| 6,3 [{47,6|7,3| 206,0
14 45,7110,5138,9(4,8/619,0(39| 6,8 |{46,9|7,2|207,0|/52|16,5[24,3|6,8|206,0|46| 8,3 [456]| ,5| 206,0
15 46,0(10,2138,9(4,8/619,0(53|16,4|23,7/6,8|207,0(46| 7,8 |456| ,5 206,0|39| 6,3 [{47,6|7,3| 206,0
16 459110,4)138,8(4,9/614,0(40| 5,9 |47,3|7,3|205,0(51|17,2{24,5|6,9|204,0|47| 8,3 [44,4| 5| 205,0
17 46,4110,0|38,7(49|617,0(40| 5,3 |47,1|7,3|206,0|/51|17,0{24,8/6,8|206,0|47| 7,8 {444 5| 205,0
18 46,2 110,2138,8(4,8/619,0(40| 6,3 |46,9|7,2|207,0|/52|16,5|24,3/6,8|206,0|47| 7,8 [451| ,5| 206,0
19 45,3110,9|38,8(5,1(552,0(39| 7,6 |46,7|7,1|184,0(/52|16,8[23,4|7,6|184,0|45| 8,2 [{46,2| ,5| 184,0
20 45,0(11,3|38,7(5,0(564,0(39| 7,9 |46,6/6,3|189,0(51|17,6(24,1|7,5|187,0|45| 85 [45,2|1,1| 188,0
21 455110,5139,0(4,9/589,0(40| 6,6 |46,7|7,1|197,0|/52|16,8{24,5|7,1|196,0|45]| 8,2 {459| ,5| 196,0
22 459110,3138,6(5,2/619,0(52|16,4|24,6|6,8|207,0(47| 7,8 [44,7|1,0|206,0|39| 6,8 [{46,6|7,8| 206,0
23 456(10,2|38,8(5,5(619,0(52|159|25,1|7,2|207,0(45| 7,8 |45,6|1,9|206,0|40| 6,8 {45,6|7,3| 206,0
24 45,7(110,5138,8(5,0/619,0(52|16,4|24,6|6,8|207,0|46| 8,3 [44,7|1,0|206,0|39| 6,8 [47,1|7,3| 206,0
25 46,3(10,0|38,7(5,0/618,0(46| 7,7 |44,9|1,0|207,0(/40| 6,3 [46,8|7,3|205,0|53|16,0({24,3|6,8| 206,0
26 459110,0139,1(5,0(/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0({24,8|7,3|206,0|46| 7,8 [45,6|1,0| 206,0
27 459110,0139,1(5,0/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0({24,8|7,3|206,0|46| 7,8 [45,6|1,0| 206,0
28 459110,0139,1(5,0(/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0(24,8|7,3|206,0|46| 7,8 [45,6|1,0| 206,0
29 459110,0139,1(5,0/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0[{24,8|7,3|206,0|46| 7,8 [45,6|1,0| 206,0
30 459110,0139,1(5,0/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0[{24,8|7,3|206,0|46| 7,8 [45,6|1,0| 206,0
31 459110,0139,1(5,0/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0({24,8|7,3|206,0|46| 7,8 [45,6]|1,0| 206,0
32 459110,0139,1(5,0/619,0(40| 6,3 |46,9|6,8|207,0|/52|16,0({24,8|7,3|206,0|46| 7,8 [456]|1,0| 206,0
x 459110,3138,9(5,0(/614,0(43| 85 |42,4|6,4|205,3|/50|13,9(30,6|5,9|204,3|45| 85 [43,7|2,6| 204,4




Ta6ena 24 n: Esonyinona ausepreniyja ynopehuanux xarmiorunosa gparmenara ND2 rena mt/IHK (1 - A. m. macedonica 95-1; 2 - A. m. sicula; 3 - A. m. scutellata; 4 - A. m. monticola; 5 - A. m.
mellifera; 6 - A. m. meda; 7 - A. m. macedonica; 8 - A. m. lamarckii; 9 - A. m. intermissa; 10 - A. m. carnica; 11 - A. m. capensis, 12 - A. m. adansonii; 13 - A. m. mellifera; 14 - A. m. meda; 15 - A. m. carnica; 16 - A. m.
macedonica 95-2; 17 - A. m. macedonica; 18 - A. m. macedonica isolate; 19 - A. m. caucasica isolate; 20 - A. m. sicula isolate; 21 - A. m. ligustica isolate; 22 - A. m. anatoliaca; 23 - A. m. cypria clone; 24 - A. m. syriaca
clone 6800; 25 - A. m. pomonella isolate 8758; 26 — 5O; 27 — bA; 28 — IIP; 29 — I'P; 30 — [10; 31 — CT; 32 — JIA); pedepenruu xamnorun je A. m. macedonica 95-1; 26 — FO; 27 — bA: 28 — I1P; 29 — I'P; 30 — [10; 31 — CT; 32 —
JIA)

Xamnotun 1 2| 3| 4| 5| 6| 7| 8| 9| 10| 11| 12| 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25|26|27|28|29|30| 31|32
1
2 13,39
3 1345 | 001
4 1359 | 001 001
5 1324 001 002 002
6 1929 | 11,35 | 11,37 | 11,60 | 1118
7 1345 001 001 002| 0011133
8 17,60 | 10,75 | 10,75 | 10,56 | 10,03 | 19,17 | 10,68
9 1339 | 000 001 | 001| 0021137 0011077
10 14,58 | 1157 | 11,57 | 11,37 | 11,77 | 1843 | 11,49 | 0,03 | 11,50
11 1360 | 001 | 001 | 000| 0021160 0011058 0011130
12 1342 000 001 | 000| 002]1135| 001|1077] 0011150 | 000
13 1920 | 1151 | 11,53 | 11,76 | 1227 | 0,01 | 1149 | 1805 | 11,53 | 1818 | 1176 | 11,51
14 1345 001 001 | 001| 0021137 | 001|1075| 001|157 | 001 0011153
15 1926 | 11,29 | 11,31 | 11,53 | 12,12 | 0,01 | 11,27 | 1013 | 11,31 | 1838 | 1153 | 11,20 | o001 | 1131
16 0,00 | 13,39 | 1345 | 1350 | 13,24 | 19,20 | 1345 | 17,60 | 13,30 | 14,58 | 13,60 | 13.42 | 19,10 | 1345 | 19,26
17 0,00 | 13,39 | 1345 | 1350 | 13,24 | 19,20 | 1345 | 17,60 | 13,30 | 14,58 | 13,60 | 13.42 | 19,10 | 1345 | 19,26 | 0,00
18 1213 | 11,14 | 11,14 | 11,33 | 12,35 | 10,14 | 11,18 | 18,79 | 11,14 | 19,19 | 1004 | 11,16 | 10,27 | 12,36 | 10,08 | 12,13 | 1213
19 1211 | 1112 | 11,12 | 11,31 | 12,33 | 10,11 | 11,16 | 18,79 | 12,12 | 19,19 | 1002 | 11,14 | 19,24 | 12,24 | 19,05 | 12,11 | 1211 | 0,00
20 1217 | 1215 | 11,15 | 11,33 | 12,36 | 19,13 | 11,19 | 18,84 | 11,15 | 19,24 | 10,04 | 11,17 | 19,26 | 1217 | 10,07 | 1217 | 1217 | 0,01 | 0,02
21 1213 | 11,14 | 11,14 | 11,33 | 12,35 | 10,14 | 11,18 | 18,79 | 11,14 | 19,19 | 10,04 | 11,16 | 10,27 | 12,36 | 19,08 | 1213 | 1213 | 0,00 | 000 | o001
22 11,48 | 1014 | 19,18 | 10,02 | 1027 | 12,36 | 19,18 | 13,03 | 19,14 | 13,06 | 10,30 | 19,20 | 12,47 | 1921 | 12,32 | 1148 | 1148 | 17,76 | 17,76 | 17.78 | 17,76
23 20,64 | 17,85 | 17,87 | 18,11 | 18,00 | 18,56 | 17,87 | 19,67 | 17,85 | 18,94 | 18,12 | 17,80 | 18,66 | 17,94 | 1851 | 20,64 | 20,64 | 17,83 | 17.86 | 17,80 | 17,83 | 11,60
24 11,50 | 10,20 | 19,24 | 19,08 | 1033 | 12,37 | 19,24 | 13,05 | 19,20 | 13,08 | 19,45 | 19,26 | 12,48 | 1927 | 12,33 | 11,50 | 11,50 | 17,70 | 17,70 | 17,72 | 17,70 | o001 | 11,62
25 14,55 | 18,87 | 18,84 | 18,73 | 10,02 | 13,38 | 18,84 | 11,48 | 18,84 | 11,13 | 18,70 | 18,90 | 13,50 | 18,90 | 13,35 | 14,55 | 1455 | 11,47 | 11,47 | 1155 | 11,47 | 17,66 | 11,75 | 17.62
26 11,75 | 13,00 | 13,02 | 13,19 | 13,24 | 13,80 | 13,04 | 1935 | 12,98 | 19,37 | 12,85 | 13,02 | 13,56 | 13,04 | 13,77 | 11,75 | 11,75 | 10,14 | 10,12 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,19
27 11,75 | 13,00 | 13,02 | 1319 | 13,14 | 13,80 | 13,04 | 1935 | 12,98 | 19,37 | 12,85 | 13,02 | 13,56 | 13,04 | 1377 | 11,75 | 11,75 | 10,14 | 1012 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,29 | 0,00
28 11,75 | 13,00 | 13,02 | 13,19 | 13,14 | 13,80 | 13,04 | 1035 | 12,98 | 19,37 | 12,85 | 13,02 | 13,56 | 13,04 | 1377 | 11,75 | 11,75 | 10,14 | 10,12 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,29 | 0,00 | 0,00
29 11,75 | 13,00 | 13,02 | 1319 | 13,14 | 13,80 | 13,04 | 19,35 | 12,98 | 19,37 | 12,85 | 13,02 | 13,56 | 13,04 | 13,77 | 11,75 | 11,75 | 10,14 | 10,12 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,29 | 0,00 | 0,00 | 0,00
30 11,75 | 13,00 | 13,02 | 1319 | 13,14 | 13,80 | 13,04 | 1935 | 12,98 | 19,37 | 12,85 | 13,02 | 13,56 | 13,04 | 1377 | 11,75 | 11,75 | 10,14 | 10,12 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,29 | 0,00 | 0,00 | 0,00 | 0,00
31 11,75 | 13,00 | 13,02 | 1319 | 13,14 | 13,80 | 13,04 | 1035 | 12,98 | 19,37 | 12,85 | 13,02 | 13,556 | 13,04 | 1377 | 11,75 | 11,75 | 10,14 | 10,12 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,29 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00
32 11,75 | 13,00 | 13,02 | 1319 | 13,14 | 13,80 | 13,04 | 10,35 | 12,98 | 19,37 | 12,85 | 13,02 | 1356 | 13,04 | 13,77 | 11,75 | 11,75 | 10,14 | 10,12 | 10,10 | 10,14 | 12,28 | 17,74 | 12,31 | 13,29 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00




Tademna 25 m: Pesynratu F Tecta HeyTpaHOCTH 3a CEKBEHIMOHKCaHe apoBe ynopehenux xartorunosa gparmenara ND2 mT/IHA (1 - A. m. macedonica 95-1; 2 - A. m. sicula; 3 - A. m.
scutellata; 4 - A. m. monticola; 5 - A. m. mellifera; 6 - A. m. meda; 7 - A. m. macedonica; 8 - A. m. lamarckii; 9 - A. m. intermissa; 10 - A. m. carnica; 11 - A. m. capensis, 12 - A. m. adansonii; 13 - A. m. mellifera; 14 - A.
m. meda; 15 - A. m. carnica; 16 - A. m. macedonica 95-2; 17 - A. m. macedonica; 18 - A. m. macedonica isolate; 19 - A. m. caucasica isolate; 20 - A. m. sicula isolate; 21 - A. m. ligustica isolate; 22 - A. m. anatoliaca; 23
- A. m. cypria clone; 24 - A. m. syriaca clone 6800; 25 - A. m. pomonella isolate 8758; 26 — 5O; 27 — FA; 28 — I1P; 29 — I'P; 30 — I10; 31 — CT; 32 — JIA),pedepentnu xamnorun je A. m. macedonica 95-1 26 — FQ; 27 — BA: 28 —

IIP; 29 — I'P; 30 — I10; 31 — CT; 32 - JIA); )xyToM 00joM Cy 00eIIe:)keHe CUTHU(DUKAHTHE Pa3JINKe

Xamorun 1| 2| 3| 4| 5| 6| 7| 8| 9|10 11| 12) 13| 14| 15| 16| 17| 18| 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30| 31|32
1
2 1,00
3 1,00 | 1,00
4 1,00)1,00]1,00
5 1,00 | 1,00 | 1,00 | 1,00
6 0,10 [ 0,07 | 0,04 | 0,07 | 0,01
7 1,00 1,00 (1,00]1,00]1,00]0,04
8 0,34 1,00 |1,001,00]1,00]1,00|0,44
9 100/100]100{1,00{1,00/0,11{1,001,00
10 0,19]1,00|1,00(1,00]052]1,00|0,41]0,59 1,00
11 100]100]100{1,00{1,00(0,07(1,00]1,00]1,00]1,00
12 1,001,00(1,00]1,00|1,00|0,07]1,00]|1,00/1,00)1,00]1,00
13 0,10 (0,05 | 0,03 | 0,05 0,01 | 0,37 | 0,03 | 0,52 | 0,09 | 0,51 [ 0,08 | 0,05
14 1,00]1,00]1,001,00]|1,00[0,04|1,00]|1,00]1,00|0,52]1,00]1,00]0,03
15 0,07 0,08 | 0,05|0,08)0,02]|0,78 |0,05]0,56|0,12 | 1,00 | 0,04 | 0,08 | 0,47 | 0,05
16 100/100)100{100{100/0,10{1,00{0,34(1,00/0,19)1,00/1,00]0,10]1,00]0,07
17 1,00{1,00(1,00|1,00|1,00(0,10]1,00|0,34(1,00)0,19|1,00(1,00|0,10]1,00]0,07 1,00
18 0,50(1,00/1,001,00/1,00/0,15|1,00|1,00|1,001,00(1,00/1,00/0,23|1,00]0,23]0,50]0,50
19 1,00{1,00(1,00|1,00|1,00/|0,23]1,00|1,00(1,00)1,00|1,00(1,00|0,16]1,00[0,25]1,00]1,00]0,76
20 1,00 10,56 | 0,56 1,00 |1,00|0,291,00]|1,000,56)1,00|0,561,00|0,28]1,00[{0,411,00]1,00]1,00]|1,00
21 0,50(1,00/1,00)1,00/1,00/0,15{1,00|1,00|1,00{1,00(1,00(1,00(0,231,00]0,23)0,50]0,50]1,00|0,76 1,00
22 0,00 | 0,04 | 0,04 0,10 0,01 | 0,37 | 0,06 | 1,00 | 0,04 | 0,55 | 0,05 | 0,10 | 0,27 | 0,04 | 0,39 | 0,00 | 0,00 | 0,04 | 0,05 | 0,10 | 0,04
23 0,00 | 0,06 | 0,03 | 0,09 | 0,09 | 0,00|0,09 0,17 | 0,06 | 0,20 | 0,05 | 0,09 | 0,00 | 0,06 | 0,00 | 0,00 | 0,00 | 0,50 | 0,48 | 0,52 | 0,50 | 0,39
24 0,00 | 0,03 | 0,03 | 0,07 0,01 | 0,22 | 0,04 | 0,56 | 0,03 | 0,39 | 0,04 | 0,07 [ 0,20 | 0,03 | 0,24 | 0,00 | 0,00 | 0,04 | 0,04 | 0,11 | 0,04 | 1,00 | 0,52
25 0,50(0,49/0,391,00/049]0,20{1,00]1,00]0,39|1,00({1,00(1,00(0,171,00/0,17)0,50]0,50]0,09|0,13]0,19|0,09(0,190,420,13
26 0,02 0,521,00)1,00/100/0,22|1,00|1,00{0,51{0,49(1,00(1,00/0,30/1,00)0,160,02]0,02|1,00|1,00({1,00(1,00|0,38]0,28]0,35]0,56
27 0,020,552 |1,00(1,00]1,00|0,22|1,00|1,00{0,51{0,491,00]1,00{0,30/1,00]0,16|0,02|0,02]1,00|1,00/1,00]|1,00]0,38|0,28]|0,35]0,56 1,00
28 0,02 (0,521,00/1,00/1,00/0,22|1,00|1,00|0,51[0,49(1,00(1,00(0,30|1,00]|0,16)0,02]0,02]1,00]1,00]1,00|1,00{0,38(0,28(0,35/0,56]1,00]1,00
29 0,02 0,52 |1,00(1,00)1,00|0,22|1,00|1,00{0,51{0,491,00]1,00{0,30|1,00]0,16|0,02|0,02]1,00]1,00/1,00]|1,00]|0,380,280,35|0,561,00]1,00]1,00
30 0,02 (0,52 |1,00)1,00|1,00]0,22|1,00|1,00|0,51{0,491,001,00(0,30|1,00]0,16)0,02]0,02|1,00]1,00]1,00(1,00(0,38|0,280,35)|0,56)1,00|1,00]1,00]1,00
31 0,02 0,52 | 1,00 | 1,00 1,00]0,22|1,00|1,00|0,51[0,49 1,00 |1,00|0,30]|1,00]0,16 | 0,02 ]0,02|1,00]|1,00|1,00|1,000,38|0,280,35|0,56|1,00)1,00]|1,00]1,00]1,00
32 0,020,552 |1,00/1,00)1,00]|0,22|1,00]1,00|{0,51{0,49]1,00]1,00/0,30|1,00]|0,16|0,02|0,02]1,00]1,00/1,00]1,00]|0,38|0,28|0,35|0,561,00]1,00]1,00]1,00]|1,00]1,00




Tadema 26 m: Penocnen Hykieotuna y nopaBHaTuM cekBeHnama peruona Mt/IHK 16S wucnutuBanux nmHHjama u xamiotunosa uz GenBank (1 - A. m. European (C); 2 - A. m.
haplotype 8; 3 - A. m. haplotype 6; 4 - A. m. European (M); 5 - A. m. African (A); 6 — FO; 7 — bA; 8 -IIP; 9 - I'P; 10 — I10; 11 — CT; 12 — JIA); pebepentnu xamiotum A. M.
european (C)
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Ta6ena 27 n: Komnosuimja (3actymsseroct T, C, A u G 6a3a y XarioTunoBuma) Hykieotuaa ¢pparmenra resa 16S rena mt/JHK
(1-A. m. European (C); 2-A. m. haplotype 8; 3-A. m. haplotype 6; 4-A. m. European (M); 5-A. m. African(A); 6-50; 7—54; 8 -I1P; 9-I'P; 10-I10; 11-CT; 12-JIA)

XaruroTAI/HyKIeo T/ T-|C- T-|C- T-|C-

MO3HUIH]ja T C |A G Toram |1 |1 |A-1|G-1]lI 2 12 [A2|G-2|Ill 3 13 |A-3|G-3 |l

1 44515,4140,0(10,1| 740,0|47|4,9|37,2|11,3| 247,0(42|4,5|425|11,3| 247,0|45|6,9(40,2| 7,7| 246,0
2 44515,4140,0|110,1| 740,0(47(4,9|37,2|11,3| 247,0|42|4,5|425|11,3| 247,0/45|6,9|40,2| 7,7| 246,0
3 445155139,9|10,1| 740,0(47(4,9|37,2|11,3| 247,0|42|4,5|425|11,3| 247,0/45|7,3|39,8| 7,7| 246,0
4 44,315,5|40,1(10,0| 740,0|46|5,3|38,1|10,9| 247,0(42(4,5|425|10,9| 247,0|45|6,9(39,8| 8,1| 246,0
5 445155|40,1| 9,9| 740,0|47|4,9|39,3| 9,3| 247,0(39(6,1|45,3| 9,3| 247,0|48|5,7(35,8|11,0| 246,0
6 44515,7|140,0| 9,9| 740,0|142|45|42,9|10,5| 247,0(45|6,5|40,9| 7,3| 247,0|46|6,1|36,2|11,8| 246,0
7 44215,4140,1110,3| 740,0|44(6,9|41,3| 8,1| 247,0|47|5,3/36,0|11,7| 247,0/42[4,1|43,1|11,0| 246,0
8 44,115,3/140,5|10,1| 740,0(42(4,0|42,9|11,3| 247,0|45|6,5(41,7| 7,3| 247,0/46|5,3|37,0|11,8| 246,0
9 45115,4)139,3(10,1| 740,0|145|7,3|40,1| 8,1| 247,0(49(4,9|34,4|11,7| 247,0|42|4,1|43,5|10,6| 246,0
10 44,715,1|40,4| 9,7| 740,0|45|5,7|42,1| 7,7| 247,0(48(4,9|36,8|10,1| 247,0|41|4,9(42,3|11,4| 246,0
11 43,214,9|41,8(10,1| 740,0|42|3,6|44,1|10,5| 247,0(42|6,1|43,7| 85| 247,0|46|4,9(37,4|11,4| 246,0
12 44515,4139,9|10,3| 740,047 (5,3|36,0|11,7| 247,0|42|4,0(43,3|10,9| 247,0/45[6,9|40,2| 8,1| 246,0
x 44,415,4140,2(10,1| 740,0|45|5,2|39,9|10,2| 247,0(44|5,2|41,0/10,2| 247,0|45|5,8(39,6| 9,9| 246,0




Ta6ena 28 n: EBonymrona nuseprennmja ynopehusanux xarnorunona pparmenara 16S rena mt JJTHK
1-A. m. European (C); 2-A. m. haplotype 8; 3-A. m. haplotype 6; 4-A. m. European (M); 5-A. m. African(A); 6-50; 7— bA; 8 -IIP; 9 - I'P; 10 — I10; 11 — CT; 12 — JIA)

XarmnoTun 1 2 3 4 5 6 7 8 9 10 11 12
1

2 0,00

3 0,00] 0,00

4 001] 0,01] 0,01

5 0,53| 053] 053] 0,53

6 193] 193] 190| 193] 1,95

7 2,61 261 264 259| 281 216

8 1,88 188 191| 186| 253| 3,37| 257

9 2,60 260| 262 263| 2,28| 349| 368| 2,67

10 332| 332| 334| 328| 2,80| 351| 334| 239| 223

11 254 254| 256| 251| 241| 2,72 3/48| 2,08| 233| 2,36

12 254 254| 257 251| 341| 238| 2,08| 260| 342| 2,77| 2,66




Ta6ena 29 n: Pezynraru F- Tecta HEYyTpaqTHOCTH 3a CEKBEHIIMOHMCAaHE apoBe yrnopehenux xammorunova gparmenara 16 S rena JTHK
1 - A. m. European (C); 2 - A. m. haplotype 8; 3 - A. m. haplotype 6; 4 - A. m. European (M); 5-A. m. African(A); 6 — FO; 7- bA; 8- IIP; 9-I'P; 10 — I10; 11— CT; 12— JIA);
XKyTOM 00joM Cy oOemnexeHe CUTHU(UKAHTHE Pa3JInKe

Xarmtotui 1 2 3 4 5 6 7 8 9 10 11
1

2 1,00

3 1,00 1,00

4 0,65| 0,65| 0,65

5 0,51|0,551|0,51| 0,46

6 0,44|0,44| 0,44| 0,49 0,00

7 0,34| 0,34| 0,34| 0,34| 0,27| 0,56

8 0,51] 051|051 0,54]| 0,02| 0,49| 0,05

9 0,07| 0,07| 0,07| 0,16| 0,02| 0,18 | 0,00 | 0,36

10 0,47| 0,47|0,47| 0,47| 0,07| 0,02 | 0,06 | 0,00 0,01

11 0,01|0,01|0,01| 0,02| 0,00| 0,218| 0,02 | 0,48 0,03| 0,27

12 0,02 | 0,02 | 0,02| 0,03| 0,02| 0,04 | 0,04 | 0,10 0,03| 0,00| 0,28




Tadema 30 m: Penociiesn HykiieoTn1a y mopaBHatuM cekBennama peruona Mt/IHK (cyt b) ucnuruBanux nuHujama u xarmorunosa uz GenBank (1 - A. m. syriaca; 2 - A. m. cypria; 3 -
A. m. scutellata;4 - A. m. mellifera 5 - A. m. lamarckii; 6 - A. m. caucasica; 7 - A. m. ligustica 8 — 5O; 9 — bA4; 10 — I1P; 11 — I'P; 12 — [10; 13 — CT;, 14 — JIA); pedepeHTHH XarIOTHII
A. m. syriaca (EF 184060); momumopduu peaHu Opoj HYKJICOTH 1a 00EIICKEH KyTOM 00joM
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Ta6ena 31 m: Komnosuimja (3actymsseroct T, C, A u G 6a3a y xamotunosuma) Hykieoruaa ¢yt b mt/IHK (1 - A. m. syriaca; 2 - A. m. cypria; 3 - A. m. scutellata; 4 - A. m.
mellifera 5 - A. m. lamarckii; 6 - A. m. caucasica; 7 - A. m. ligustica 8 — 5O; 9 — bA4; 10 —I1IP; 11 — I'P; 12 — [10; 13 — CT;, 14 — JIA)

XaruroTHAT/HyKIeoTH 1/

NO3UIHja T C |A |G |Toran|T-1|C-1 |A-1|G-1]]I T-2|C-2 |A-2 |G-2 |1l T-3|C-3 |A-3 |G-3 |l
' 439|12,2|36,1| 7,8| 743,0| 49| 6,0|1444| ,4|248,0| 38|13,3]|36,3|12,9|248,0| 45|17,4|27,5/10,1|247,0
’ 444111,7|36,2| 7,7| 7430| 51| 44/448| ,0/248,0| 38[129/36,3|12,9|248,0| 45/17,8|27,5|10,1|247,0
’ 44,0(12,2|359| 7,8| 7430| 50| 56|440| ,4/248,0| 38[13,3|36,3|12,9|248,0| 45/17,8|27,5|10,1|247,0
* 43,2112,8|36,3| 7,7| 743,0| 48| 7,7|448| ,0|248,0] 38|12,9|36,7|12,9|248,0| 45|17,8|27,5/10,1|247,0
° 439(12,2|36,2| 7,7| 7430| 50| 56/448| ,0/248,0] 38|13,3|36,3|12,9|248,0| 45/17,8|27,5|10,1|247,0
° 44,4111,7|36,2| 7,7| 743,0| 50| 48|448| ,0/248,0] 38|125|36,3|12,9/248,0| 45|17,8|27,5/10,1|247,0
! 443|11,8|36,1| 7,8| 743,0| 38|12,5|36,3|13,3|248,0] 45|17,3|27,8|10,1|248,0] 50| 57|441| ,0/247,0
° 41,0115,7|33,3|10,0| 522,0| 35|17,9/30,1|16,8|173,0] 40[20,5|27,8|/119|176,0| 48| 8,7|42,2| 1,2|173,0
’ 41,9(153|33,3| 9,5/ 516,0] 34[19,0/31,0{16,1|174,0| 40[22,0[26,0|116|173,0| 51| 47432 ,6[169,0
v 439/14,4|31,9| 98| 727,0| 36|17,3|29,2|17,3|243,0| 43|22,6|22,6|11,9|243,0] 53| 3,3|44,0| ,0/2410
" 41,9|15,6(33,3| 9,2| 513,0| 35|17,0/32,2|15,8|171,0] 40[23,4|257]105|1710| 50| 6,4(42,1| 12|171,0
8 41,7|156|33,3| 9,4| 520,0| 34|18,9|30,9|16,0|175,0| 42|22,2|25,7|10,5|171,0| 49| 57|431| 1,7|174,0
v 42,4114,6|32,3|10,7| 507,0| 36(17,1|294|17,1|170,0] 40|21,3|253|13,2|174,0| 51| 49|429| 1,2|163,0
H 444114,4|31,2110,0| 520,0| 38|16,8/28,9|16,8|173,0] 43[21,3|24,1|115|174,0| 53| 52|40,5| 1,7|173,0
x 43,4|13,4|34,7| 8,6| 644,7| 43|11,3|37,8| 8,2|2154| 40|17,2130,9|12,1|2156| 48|11,6|353| 542138




Tadena 32 m: EBosrylinoHa quBepreHnuyja ynopehusanux xamiotunosa gparmenara Cyt b rena mtJHK (1 - A. m. syriaca; 2 - A. m. cypria; 3 - A. m. scutellata;4 - A. m. mellifera 5 -
A. m. lamarckii; 6 - A. m. caucasica; 7 - A. m. ligustica 8 — 50; 9 — BA; 10 — IIP; 11 - I'P; 12 — I10; 13 — CT;, 14 — JIA)

Xarommn 1 2 3 4 5 6 7 8 o[ 10 11 12 13] 14
1

2 0,02

3 0,02| 0,02

4 0,02] 0,01| 0,02

5 0,02 0,01 0,02| 0,02

6 0,02 0] 002 0,01 0,01

7 41,7 41,6] 424] 418] 417 417

8 41,7 41,6] 424] 418] 417 417 0

9 416] 415] 423] 41,7  416] 416 0 0

10 47| 41,6] 424| 418] 417 417 0 0 0

11 41,7 41,6] 424] 418] 417 417 0 0 0 0

12 41,6 415 42,3] 417 416] 416 0 0 0 0 0

13 41,6 415 42,3] 417 416] 416 0 0 0 0 0 0

14 41,6 415 42,3] 417 416] 416 0 0 0 0 0 0 0




Tadena 33 m: Pesynraru F- Tecta HeyTpalHOCTH 3a CEKBEHLIMOHUCaHe mapose ynopehenux xarutorunova gpparmenara Cyt b rena mtIHK (1 - A. m. syriaca; 2 - A. m. cypria; 3 - A.
m. scutellata;4 - A. m. mellifera 5 - A. m. lamarckii; 6 - A. m. caucasica; 7 - A. m. ligustica 8 — 50; 9 — bA4; 10 —I1P; 11 —I'P; 12 — [10; 13 — CT;, 14 — JIA)

Xamnorun 1 2 3 4 5 6 7 8 9| 10| 11| 12| 13| 14
1

2 1,00

3 0,64 | 0,30

4 1.00 |0.30 |0.14

5 1.00 |0.71 |0.47 0.63

6 1.00 |0.62 |0.19 0.30 0.72

7 042 042 |041 0.44 0.52 0.41

8 042 042 |041 0.44 0.52 0.41 1.00

9 0.34 10.34 |0.34 0.37 0.44 0.34 1.00 1.00

10 0.35 ]0.35 |0.40 0.43 0.52 0.40 1.00 1.00/1.00

11 0.35 ]0.35 |0.40 0.43 0.52 0.40 1.00 1.00/1.00|1.00

12 0.34 10.34 |0.34 0.37 0.44 0.34 1.00 1.00/1.00|1.00|1.00

13 0.34 10.34 |0.34 0.37 0.44 0.34 1.00 1.00/1.00|1.00|1.00]1,00

14 0.34 10.34 |0.34 0.37 0.44 0.34 1.00 1.00/1.00|1.00|1.00]1,001,00




Tabena 34 n: Penocnen Hykineoruaa y mopaBHatum cekBeriiama peruona MtIHK (COIl — COIll) ucnutuBanux nuHMjaMa U xamiotunosa u3 GenBank: 1 - A. m. carnica C1; 2 —A.
mellifera C2f; 3 - A. m. macedonica C2d; 4 - A. m. carnica C2c; 5- A. m. carnica C2e; 6 - A. m. carnica; 7 - A. m. carnica C2r; 8 - A. m. carnica C2q; 9 - A. m. carnica C2lI; 10 -
A. m. carnica C2p; 11 - A. m. carnica hapl. C2l; 12 - A. m carnica C2j; 13 - A. m. carnica C2n; 14 - A. m. carnica C2m; 15- A:m. carnica C2k; 16- A. mellifera C26; 17 — A.
mellifera C28; 18 — A. mellifera C27; 19 — A. mellifera C25; 20 — A. m. cypria; 21- A. m. anatoliaca; 22 - A. m anatoliaca clone 6322; 23 - Apis mellifera M34; 24 - A. m. caucasica
C2h; 25 - A. m. caucasica; 26 - A. m. ligustica C1; 27 - A. m. meda C2g; 28 - A. m. meda C2f; 29 - A. m. intermissa Ala; 30 - A. m. lamarckiiOlc; 31 - A. m .litorea O1d; 32 - A. m.
scutellata A4; 33- A. m. adansonii A26; 34 - 50; 35 - FA; 36 - I1P; 37 — I'P; 38 - I10; 39 - CT; 40- JI4; 41 - A. m. haplotype; C20; 42, A. m. haplotype C2p; 43 - A. m. haplotype; 44 -
Cla, A. m. haplotype C2i; 45 - A. m. carnica haplotype C2i; pepepentnu xammorun A. m. carnica C1; oOenexenu xyrom 00joM OpOjeBU Cy HYKICOTHIHE pasivKe u3Mely
XarJIOTUIIOBA, Tj. 00ENEKEHU Cy HYKJICOTHAN Ha KOjUMa je JIOILIO0 0 TPaH3UIIH]je, TPaHCIOKaIl1je WU JIeJIellje) Y OAHOCY Ha peepEeHTHHU XaIJIOTHIIL.
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Ta6exna 35 n: Komnosuija (3actymsseroct T, C, A u G 6a3a y xamiotunoBuma) Hykieoruaa ¢pparmenra resa (COl — COIl) mt/IHK

XannoTun/HyKkieoTua/
MO3HIINja

Totan

C-1

G-1

46,3

8,0

41,9

3,8

527,0

42

6,3

44,9

6,8

176,0

49

11,9

35,8

176,0
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57

45,1

1,1

175,0
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7,8
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45,7

6,3

175,0
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49

4,0

45,1

1,7

175,0

41

74

45,1

175,0

49

12,0

36,0

3,4

175,0

46,6

7,5

42,4

3,5

517,0
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4,0

43,9

1,2

173,0
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7,0
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172,0
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11,6

35,5

2,3

172,0

45,8

8,1
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4,0

546,0
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11,5

34,1

3,8
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45,6

182,0

40

7,1

46,7

6,6

182,0

45,5

8,2

42,3

4,0
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35,0

3,8

183,0
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45,4

183,0
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7,7

46,4

6,6

183,0

OO N[OO| OB W N

44,6

7,5
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3,7

401,0
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6,0
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3,0

134,0
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6,0
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134,0
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10,5
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133,0
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o
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545,0

48
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3,0

134,0

40

6,0
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43,9

7,1

45,3

3,6

772,0

43
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45,7

6,2

258,0

45

9,7

42,0
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257,0

44

6,2

48,2

1,6

257,0

34

46,7

7,5

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,6

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

35

46,7

7,5

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,6

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

36

46,9

7,3

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,0

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

37

46,9

7,3

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,0

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

38

46,7

7,5

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,6

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

39

46,7

7,5

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,6

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

40

46,7

7,5

42,1

3,7

518,0

50

12,1

34,1

3,5

173,0

49

4,6

45,7

1,2

173,0

41

5,8

46,5

6,4

172,0

41

44,7

7,7

42,6

4,9

570,0

41

7,4

43,7

7,9

190,0

45

12,1

37,9

4,7

190,0

48

3,7

46,3

2,1

190,0

42

44,7

7,9

42,5

4,9

570,0

41

7,9

43,7

7,9

190,0

46

12,1

37,4

4,7

190,0

48

3,7

46,3

2,1

190,0

43

44,9

7,9

42,3

4,9

572,0

47

11,5

35,6

5,8

191,0

46

6,3

46,1

2,1

191,0

42

5,8

45,3

6,8

190,0
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44,9

7,9

42,3

4,9

572,0
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5,8

191,0

46

6,3

46,1

2,1
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42

5,8

45,3

6,8
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45

46,7

7,6

42,2

3,5

516,0

38

7,0

47,7

7,6

172,0

51

11,6

34,9

2,3

172,0

51

4,1

44,2

172,0

=)

45,4

7,7

43,0

3,9

546,1

47

8,4

40,7

3,8

182,4

45

6,6

44,5

3,8

182,0

44

7,9

43,9

4,1

181,7




Tademna 36 n: EBosrynimona nmuBeprennuja ynopehusanux xarorunosa pparmenara COl — COll rena mT/IHK (1 - A. m. carnica C1; 2 — A. mellifera C2f; 3 - A. m. macedonica C2d,
4 - A.m. carnica C2c;5-A. m. carnica C2e; 6 - A. m. carnica; 7 - A. m. carnica C2r; 8- A. m. carnica C2q; 9 - A. m. carnica C2I; 10 - A. m. carnica C2p; 11 - A. m. carnica hapl.
C2l; 12 - A. m carnica C2j; 13 - A. m. carnica C2n; 14 - A. m. carnica C2m; 15- A:m. carnica C2k; 16- A. mellifera C26; 17 — A. mellifera C28; 18 — A. mellifera C27; 19 — A.
mellifera C25; 20 — A. m. cypria; 21- A. m. anatoliaca; 22 - A. m anatoliaca clone 6322; 23 - Apis mellifera M34; 24 - A. m. caucasica C2h; 25 - A. m. caucasica; 26 - A. m. ligustica
C1; 27 - A. m. meda C2g; 28 - A. m. meda C2f; 29 - A. m. intermissa Ala; 30 - A. m. lamarckiiOlc; 31 - A. m .litorea O1d; 32 - A. m. scutellata A4; 33- A. m. adansonii A26; 34 - KO;
35-FhA; 36 - IIP; 37T —I'P; 38 -110; 39 - CT; 40- JIA; 41 - A. m. haplotype; C20; 42, A. m. haplotype C2p; 43 - A. m. haplotype; 44 - Cla, A. m. haplotype C2i; 45 - A. m. carnica

haplotype C2i)
if:g 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
1
2 [18,16
3 18,15 0,00
4 |18,15| 0,01 | 0,01
5 (22,88 12,40 |12,39 (12,40
6 (19,53 |8,90 | 8,90 |8,90 | 0,12
7 123,92 28,04 |28,04 (28,04 |40,20 |41,18
8 23,47 (27,62 (27,62 |27,62 |40,52 (41,47 | 0,00
9 (29,32 20,34 |20,34 |20,34 (25,00 |20,57 |39,24 (39,61
10 (27,71 |26,15 |26,16 (26,12 | 30,31 |28,39 (22,47 |22,02 | 30,46
11 29,32 (20,34 (20,34 |20,34 (25,00 (20,57 |39,24 (39,61 | 0,00 |30,46
12 |30,48 (22,46 (22,46 |22,46 (23,58 (23,06 |39,76 (40,11 | 1,66 |39,55 | 1,66
13 20,29 (20,87 (20,86 |20,88 (23,60 19,12 |40,89 (41,20 | 6,06 |37,21 | 6,06 |10,38
14 20,27 (20,85 (20,84 |20,86 (23,60 (19,12 |40,89 |41,20 | 6,07 |37,21 | 6,07 (10,38 | 0,01
15 |30,46 (22,46 (22,46 |22,46 (23,58 (23,06 |39,74 (40,09 | 1,66 |39,55 | 1,66 | 0,00 |10,38 |10,38
16 |38,27 |20,46 (20,44 (20,44 |20,79 |20,35 (30,42 |30,79 | 4,00 (41,38 | 4,00 | 1,81 (21,59 |21,62 | 1,81
17 |38,27 (20,47 (20,46 | 20,46 (20,79 (20,35 |30,42 (30,79 | 4,00 |41,38 | 4,00 | 1,81 |21,59 |21,62 | 1,81 | 0,01
18 |38,27 (20,47 (20,46 |20,46 (20,81 |20,37 |30,42 (30,79 | 4,00 |41,38 | 4,00 | 1,81 |21,59 [21,62 | 1,81 | 0,00 | 0,00
19 (23,30 (20,00 (19,99 (20,01 |20,04 |19,58 (38,53 |38,93 |20,70 (41,86 |20,70 |10,52 | 4,13 | 4,13 |10,52 | 5,90 | 5,90 | 5,90
20 (24,47 |17,56 |17,56 (17,56 |19,09 |19,59 (29,97 |29,59 |26,94 (24,98 |26,94 |28,97 (20,14 |20,14 |28,97 (29,63 (29,63 |29,67 22,67
21 |25,32 (25,85 |25,86 (25,82 |25,76 |23,53 (16,72 |17,07 | 30,12 (22,26 | 30,12 |28,23 (28,22 | 28,26 |28,23 (26,57 |26,60 |26,57 [24,35 (26,10
22 |28,19 (28,61 (28,61 |28,61 (30,15 (38,49 |25,14 (25,58 30,35 |27,07 (30,35 (29,85 |27,01 |27,01 (29,83 |37,63 |37,63 (37,63 | 28,04 |24,04 (20,28
23 28,29 (24,34 (24,34 |24,31 (26,08 | 23,86 |25,24 (25,68 (27,53 |27,71 (27,53 (25,40 |26,10 26,10 (25,40 |23,56 (23,53 (23,56 |22,12 |29,16 (20,35 |18,63
24 |27,59 29,56 |29,58 (29,54 |26,20 |28,27 (17,07 |17,43 | 38,48 (21,86 | 38,48 |28,71 (30,20 (30,25 |28,71 (28,69 (28,65 |28,69 (26,59 (26,48 | 1,76 [19,51 (23,38
25 |25,70 |25,96 |25,96 (25,92 |28,50 |29,73 38,33 | 38,73 | 26,58 (28,32 | 26,58 |23,26 (24,39 |24,39 |23,26 (28,52 |28,52 |28,52 (25,62 (27,48 |27,16 |19,09 (23,06 |26,73
26 |25,72 (26,24 (26,25 |26,25 (29,97 (28,12 |24,47 (24,01 (25,85 |20,95 (25,85 (25,37 |28,72 |28,76 (25,36 |26,17 |26,14 (26,17 |28,85 |38,33 (26,70 |27,76 |25,30 (28,02 |29,97
27 129,44 (25,32 (25,32 |25,32 (29,58 (30,71 | 26,24 (26,68 (28,28 |17,83 (28,28 (26,12 |29,47 |29,51 (26,12 |30,17 (30,17 (30,17 |38,44 |27,38 (18,99 |37,86 |37,33 [14,11 |29,94 |25,36
28 29,04 (24,86 (24,87 |24,87 (29,19 (30,35 |26,68 (27,12 (27,87 |17,45 (27,87 (25,68 |29,08 29,12 (25,68 |29,80 (29,80 (29,80 |38,03 |27,76 (18,55 |38,27 |30,67 (13,87 |29,56 |24,90 | 0,00
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29,79

20,74
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38,88
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24,38
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26,11

26,54

26,10

21,70

27,69
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26,57

30,32

26,26

17,46

25,52

25,08

10,27

11,04

9,57

12,45

34

18,15
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22,46

20,44

20,46

20,46

19,99

17,56

25,86

28,61

24,34

29,58

25,96

26,25

25,32

24,87

20,73

20,40

23,83

25,64

37,36

0,01

36

18,15

0,01

0,00

0,01

12,39

8,90

28,04

27,62

20,34

26,12

20,34

22,46

20,84

20,82

22,46

20,44

20,46

20,46

19,97

17,55

25,82

28,65

24,31

29,54

25,96

26,28

25,32

24,87

20,71

20,38

23,83

25,61

37,36

0,01

0,00

37

18,15

0,01

0,00

0,01

12,39

8,90

28,04

27,62

20,34

26,12

20,34

22,46

20,84

20,82

22,46

20,44

20,46

20,46

19,97

17,55

25,82

28,65

24,31

29,54

25,96

26,28

25,32

24,87

20,71

20,38

23,83

25,61

37,36

0,01

0,00

0,00

38

18,15

0,00

0,00

0,01

12,39

8,90

28,04

27,62

20,34

26,16

20,34

22,46

20,86

20,84

22,46

20,44

20,46

20,46

19,99

17,56

25,86

28,61

24,34

29,58

25,96

26,25

25,32

24,87

20,73

20,40

23,83

25,64

37,36

0,01

0,00

0,00

0,00

39

18,15

0,00

0,00

0,01

12,39

8,90

28,04

27,62

20,34

26,16

20,34

22,46

20,86

20,84

22,46

20,44

20,46

20,46

19,99

17,56

25,86

28,61

24,34

29,58

25,96

26,25

25,32

24,87

20,73

20,40

23,83

25,64

37,36

0,01

0,00

0,00

0,00

0,00

40

18,15

0,00

0,00

0,01

12,39

8,90

28,04

27,62

20,34

26,16

20,34

22,46

20,86

20,84

22,46

20,44

20,46

20,46

19,99

17,56

25,86

28,61

24,34

29,58

25,96

26,25

25,32

24,87

20,73

20,40

23,83

25,64

37,36

0,01

0,00

0,00

0,00

0,00

0,00

41

39,69

30,15

30,16

30,08

28,23

26,84

27,30

27,71

28,58

25,81

28,58

27,40

28,39

28,43

27,39

27,42

27,38

27,42

28,00

27,14

40,43

25,82

25,72

38,54

29,75

29,70

28,99

28,60

20,06

25,25

25,16

22,58

26,90

30,08

30,16

30,21

30,21

30,16

30,16

30,16

42

40,09

29,79

29,81

29,73

27,82

26,42

26,95

27,37

28,97

25,39

28,97

27,82

28,79

28,83

27,81

27,84

27,80

27,84

28,42

26,70

40,74

25,40

25,27

38,92

29,44

29,32

29,33

28,95

19,59

24,80

24,71

22,13

27,33

29,73

29,81

29,85

29,85

29,81

29,81

29,81

0,01

43

29,68

24,32

24,32

24,32

24,35

25,71

17,14

17,50

29,15

24,47

29,15

30,92

28,71

28,75

37,18

29,37

29,37

29,41

28,22

28,50

22,23

24,16

16,45

20,86

22,99

21,52

28,94

28,53

23,46

19,97

17,35

22,07

22,05

24,32

24,32

24,32

24,32

24,32

24,32

24,32

16,71

16,39

44

29,68

24,32

24,32

24,32

24,35

25,71

17,14

17,50

29,15

24,47

29,15

30,92

28,71

28,75

37,18

29,37

29,37

29,41

28,22

28,50

22,23

24,16

16,45

20,86

22,99

21,52

28,94

28,53

23,46

19,97

17,35

22,07

22,05

24,32

24,32

24,32

24,32

24,32

24,32

24,32

16,71

16,39

0,00

45

28,46

22,12

22,12

22,07

13,45

20,72

26,44

26,01

26,46

42,27

26,46

23,23

37,81

37,81

23,23

18,26

18,28

18,27

23,41

19,70

25,31

19,94

25,47

20,12

28,96

26,68

27,52

27,10

24,95

21,79

23,50

27,89

25,13

22,07

22,12

22,12

22,12

22,12

22,12

22,12

26,29

26,74

28,12

28,12




Ta6ena 37 m: Pesyaratu F Tecra HEYTpalHOCTH 3a CEKBEHIMOHMCaHe mapoBe ymopehenux xamaorunoBa ¢pparmenata COIl - COIll rena mt/IHK (1 - A. m. carnica C1; 2 — A.
mellifera C2f; 3 - A. m. macedonica C2d; 4 - A. m. carnica C2c; 5- A. m. carnica C2e; 6 - A. m. carnica; 7 - A. m. carnica C2r; 8 - A. m. carnica C2q; 9 - A. m. carnica C2lI; 10 -
A. m. carnica C2p; 11 - A. m. carnica hapl. C2l; 12 - A. m carnica C2j; 13 - A. m. carnica C2n; 14 - A. m. carnica C2m; 15- A:m. carnica C2k; 16- A. mellifera C26; 17 — A.
mellifera C28; 18 — A. mellifera C27; 19 — A. mellifera C25; 20 — A. m. cypria; 21- A. m. anatoliaca; 22 - A. m anatoliaca clone 6322; 23 - Apis mellifera M34; 24 - A. m. caucasica
C2h; 25 - A. m. caucasica; 26 - A. m. ligustica C1; 27 - A. m. meda C2g; 28 - A. m. meda C2f; 29 - A. m. intermissa Ala; 30 - A. m. lamarckiiOlc; 31 - A. m .litorea O1d; 32 - A. m.
scutellata A4; 33- A. m. adansonii A26; 34 - 5O; 35 - b4; 36 - I1P; 37 — I'P; 38 - 10; 39 - CT; 40- JI4; 41 - A. m. haplotype; C20; 42, A. m. haplotype C2p; 43 - A. m. haplotype; 44 -
Cla, A. m. haplotype C2i; 45 - A. m. carnica haplotype C2i), sxyrom 60jom cy obesnexeHe CUrHu(UKaHTHE pa3jMKe, IpBeHa 00ja o3HavaBa Ja je Hemoryhe u3pauyHaBame pas3iinka
u3Mely XamioTunona

1 2 3 4 5 6 7 8 9 |10 | 11 |12 | 13 [ 14 [ 15 | 16 | 17 | 18 | 19 | 20 [ 21 [ 22 | 23 | 24 | 25 |26 | 27 |28 [ 29 |30 |31 |32 |33 |32 |35 [36 |37 |38 |39 |40 |41 |42 | 43 | 44 | 45
0.57
0.57 1.00

0.57 1.00 |1.00
1.00 1.00 [1.00|1.00
1.00 1.00 |1.00]1.00|0.58
0.35 0.18 0.18[0.18|0.13|0.17
0.35 0.18 | 0.18]0.18|0.13 | 0.17 | 1.00
9 0.60 1.00 [1.00/1.00)|1.00|1.00|0.14|0.14
10 0.34 040 0.40/0.40)|0.63|0.63|0.17|0.17 | 0.04
1" 1.00 065 |0.65[/0.65)|0.60|0.60|0.44|0.44|0.09|0.68
12 0.06 0.20 |0.20)0.20|1.00|1.00 [ 0.05|0.05| 0.35)| 1.00 | 1.00
13 0.06 0.20 |0.20)0.20|1.00|1.00[0.05|0.05|0.35)|1.00| 1.00 | 1.00
14 1.00 065 |0.65/0.65)|0.60(0.60|0.44|0.44/0.09|0.681.00|1.00| 1.00
15 1.00 1.00 [1.00{1.00/1.00|1.001.00)1.00[0.35)|1.00|1.00|1.00|1.00 | 1.00
16 1.00 1.00 [1.00/1.00|1.00|1.00|1.00|1.00|0.35|1.00|1.00|1.00| 1.00| 1.00 | 1.00
17 1.00 1.00 [1.00/1.00)1.00|1.00|1.00|1.00[0.35|1.00|1.00|1.00|1.00]| 1.00 | 1.00 | 1.00
18 1.00 0.59 ]0.59/0.59)|1.00|1.00|1.00|1.001.00|1.00|1.00|1.001.00|1.00|1.00 1.00 | 1.00
19 0.20 0.25 ]0.25/0.25)|1.00|1.00|1.00|1.00/1.00|0.25|0.16|0.19(0.19|0.16 | 0.10 | 0.10 | 0.10 | 0.13
20 0.43 0.19 |0.19]0.19|0.43|0.43[0.29/0.29|1.00|0.60|1.00|0.12|0.12 | 1.00 | 1.00 | 1.00 | 1.00 | 0.40 | 0.51
21 0.16 0.35 |0.35)|0.35]|0.47|0.40(0.37 | 0.37 | 1.00 | 0.16 | 0.20 | 0.13 | 0.13 [ 0.20 | 0.20 | 0.20 | 0.20 | 0.17 | 0.65 | 0.43
22 047 040 |0.40/0.40)|0.57|0.57|0.37|0.37 | 1.00|0.60 | 0.59]0.16 | 0.16 | 0.59 | 1.00 | 1.00 | 1.00 | 0.27 | 0.25 | 0.14 | 0.29
23 0.29 0.03 0.03/0.03|1.00|1.00|0.47|0.47|0.41]1.00/0.55]0.33|0.33|0.55|0.56 | 0.56 | 0.56 | 0.26 | 0.19 | 0.60 | 0.60 | 0.00
24 0.30 0.10 |0.10)0.10|0.07 | 0.10 [ 0.24 | 0.24 | 1.00 | 0.40 | 0.27 | 0.03 | 0.03 [ 0.27 | 0.27 | 0.27 | 0.27 | 0.08 | 0.44 | 0.37 [ 0.23 | 0.08 | 0.43
25 1.00 1.00 [1.00/1.00)|0.59]0.62|1.00|1.00|1.00|0.00|0.01)|0.06|0.06|0.01]|0.23[0.23|0.23|1.00|0.44|0.54|0.60 | 0.04 | 0.14 | 0.15
26 1.00 0.27 ]0.27(0.27|1.00|1.00|1.00|1.00 | 1.00]1.00 | 1.00|0.35|0.35| 1.00 | 1.00 | 1.00 | 1.00 | 0.54 | 0.29 [ 0.09 | 0.31| 1.00 | 1.00 | 0.08 | 0.30
27 1.00 0.63 |0.63[0.63)|1.00|1.00|0.20|0.20|1.00|0.20 | 0.20|0.25|0.25|0.20 | 0.40 | 0.40 | 0.40 | 0.60 | 0.20 [ 0.23 | 0.25 | 0.40 | 0.59 | 0.07 | 0.56 | 0.02
28 1.00 0.63 |0.63)|0.63|1.00|1.00(0.20|0.20|1.00|0.200.20|0.25|0.25[0.20 | 0.40 | 0.40 | 0.40 | 0.60 | 0.20 | 0.23 | 0.25 | 0.40 | 0.59 | 0.07 | 0.56 | 0.02 | 1.00
29 0.36 041 |0.41)0.41|1.00|1.00[0.46 | 0.46 | 1.00|0.65)1.00|0.12|0.12|1.00 | 1.00 | 1.00 | 1.00 | 0.47 | 0.53 | 0.08 [ 0.20 | 0.61 | 1.00 | 0.02 | 0.46 | 0.26 | 0.02 | 0.02
30 0.25 0.35 |0.35(0.35)|1.00|1.00/0.30|0.30 | 1.00|1.00 | 1.000.20 | 0.20 | 1.00 | 1.00 | 1.00 | 1.00 | 0.53 | 1.00 [ 0.02| 0.16 | 1.00 | 1.00 | 0.03 | 0.36 | 0.64 [ 0.02 | 0.02 | 0.33
31 0.47 0.29 ]0.29/0.291.00|1.00|1.00|1.00|1.00|0.47 | 1.00)0.09 | 0.09|1.00 | 1.00 | 1.00 | 1.00 | 0.37 | 0.65 | 0.23 | 0.09 | 1.00 | 1.00 | 0.09 | 0.52 | 1.00 | 0.02 | 0.02 | 0.33 | 0.60
32 0.38 1.00 [1.00/1.00|1.00|1.00|1.00|1.001.00|1.00|1.00|1.00|1.00|1.00|0.54 | 0.54 | 0.54 | 0.07 | 1.00 | 0.06 | 0.61|0.48 | 1.00 | 0.08 | 0.47 | 0.61|0.12]0.12| 1.00 | 0.63 | 0.63
33 0.25 0.66 |0.66)0.66|0.47|0.63[0.43|0.43|1.00)|0.34)1.00|0.29|0.29 [ 1.00 | 0.54 | 0.54 | 0.54 | 0.56 | 0.20 | 0.01[0.07 | 0.36 | 1.00 | 0.01 0.25 0.24 | 0.28 | 0.28 | 1.00 | 0.59 | 0.59 | 1.00
32 0.57 1.00 [1.00{1.00(1.00]1.00/0.18|0.18 | 1.00|0.40 | 0.65|0.200.20 | 0.65)1.00 | 1.00 | 1.00 | 0.59 | 0.25|0.19/0.35|0.40 (| 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41 | 0.35| 0.29 | 1.00 | 0.66
35 0.57 1.00 |1.00{1.00/1.00]1.00(0.18|0.18 | 1.00 | 0.40 | 0.65|0.20 | 0.20 | 0.65]1.00 | 1.00| 1.00 | 0.59 | 0.25|0.19 | 0.35|0.40 | 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41| 0.35 | 0.29 | 1.00 | 0.66 | 1.00
36 0.57 1.00 [1.00/1.00|1.00|1.00|0.18|0.18 [ 1.00 | 0.40 | 0.65| 0.20 | 0.20 | 0.65 | 1.00 | 1.00 | 1.00 | 0.59 | 0.25| 0.19 | 0.35 | 0.40 | 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41|0.35| 0.29 | 1.00 | 0.66 | 1.00 | 1.00
37 0.57 1.00 [1.00/1.00)|1.00)1.00|0.18|0.18 | 1.00 | 0.40 | 0.65| 0.20 | 0.20 | 0.65 | 1.00 | 1.00 | 1.00 | 0.59 | 0.25| 0.19| 0.35 | 0.40 | 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41|0.35|0.29 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00
38 0.57 1.00 |1.00(1.00|1.00|1.00(0.18|0.18 | 1.00|0.40 | 0.65|0.20|0.20 | 0.65)1.00 [ 1.00 | 1.00 | 0.59 | 0.25|0.19/0.35)0.40 | 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41 | 0.35| 0.29 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 1.00
39 0.57 1.00 |1.00|1.00/1.00]1.00(0.18|0.18 | 1.00 | 0.40 | 0.65|0.20|0.20 | 0.65)1.00 [ 1.00 | 1.00 | 0.59 | 0.25|0.19 | 0.35)0.40 | 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41 | 0.35 0.29 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
40 0.57 1.00 [1.00/1.00)|1.00|1.00|0.18|0.18 | 1.00 | 0.40 | 0.65| 0.20 | 0.20 | 0.65 | 1.00 | 1.00 | 1.00 | 0.59 | 0.25| 0.19| 0.35 | 0.40 | 0.03 | 0.10 | 1.00 | 0.27 | 0.63 | 0.63 | 0.41|0.35| 0.29 | 1.00 | 0.66 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
41 0.63 1.00 [1.00/1.00)1.00]1.00]1.00 ]| 1.00 1.00|1.00|1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.23 | 0.58 | 0.08 | 1.00 | 0.40 | 1.00 | 0.10 | 0.58 | 1.00 | 0.57 | 0.57 | 0.65 | 1.00 | 1.00 | 1.00 | 0.63 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
42 0.40 1.00 |1.00]1.001.00]1.00 | 1.00 ] 1.00 1.00(1.00/0.41/0.41|1.00|1.00|1.00|1.00/0.35]|0.34 | 0.11)1.00 | 0.47 | 1.00 | 0.08 | 0.51| 1.00 | 0.34 | 0.34 | 0.61) 0.56 | 1.00 | 1.00 | 0.60 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 0.79
43 1.00 0.27 |0.27)0.27 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.35 | 0.35 [ 1.00 | 1.00 | 1.00 | 1.00 | 0.54 | 0.29 | 0.09 [ 0.31 [ 1.00 | 1.00 | 0.08 | 0.30 | 1.00 | 0.02 | 0.02 | 0.26 | 0.64 | 1.00 | 0.61]0.24 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 1.00 | 1.00
44 1.00 0.27 |0.27)0.27|1.00| 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.35 | 0.35 [ 1.00 | 1.00 | 1.00 | 1.00 | 0.54 | 0.29 | 0.09 [ 0.31| 1.00 | 1.00 | 0.08 | 0.30 | 1.00 | 0.02 | 0.02 | 0.26 | 0.64 | 1.00 | 0.61]0.24 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 0.27 | 1.00 | 1.00 | 1.00
45 1.00 1.00 |1.00(1.00/0.58]1.00{0.170.17 [ 1.00|0.63 | 0.60|1.00|1.00|0.60)1.00 | 1.00)1.00|1.00|1.00|0.43|0.40|0.57 | 1.00)0.10 [ 0.62|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.63 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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Ipuaor 1.

N3jaBa o ayropcTBy

ITornucanu-a Amnera C. ['eoprujen

bpoj nmpujase 1271
N3jaBibyjem

71a jeé JOKTOPCKa JIMcepTaliyja Mo HaCJIOBOM:

“*MOP®OJIOLIKE, ITPONU3BOJIHE U 'EHETHUYKE JIHK AHAJIN3E
CEJIEKIIMOHNUCAHUX JIMHUJA MEJIOHOCHE ITYEJIE (Apis mellifera
carnica Poll.) Y UICTOYHOJ CPBUIN”

® pe3yiTaTr COTNCTBEHOT UCTPAKUBAYKOT Pajia,

e Jla TpeasioKeHa JucepTalyja y UEJIMHU HU y JelloBUMa Huje Ouna
npesiokeHa 3a Jo0ujambe OWI0 Koje JUIUIOME MpeMa CTYAH]CKUM
porpaMmMMa JApyrux BUCOKOUIKOJICKMX YCTaHOBA,

® Ja Ccy pe3yJiTaTh KOPEKTHO HAaBEJCHU U

® Ja HWCAM KpIIMO/JIa ayTOpCKa TMpaBa M KOPUCTUO HWHTEICKTYaTHY
CBOJUHY JIPYTHUX JIMIIA.

[HoTnuc 1oxkTOpanaa

VY beorpany,




Ipuaor 2.

M3jaBa O HCTOBETHOCTH IITAMIIAHE U €JIEKTPOHCKE Bep3Hje JOKTOPCKOT
pana

Nwme u npesume aytopa Anera C. ['eoprujes

Bbpoj npujase 1271

Crynujcku nporpam 300TEXHUKA

Hacnos paga “MOPOOJIOUIKE, [TPOU3BOJHE U TEHETMYKE JIHK
AHAJIM3E CEJIEKIIMOHNCAHUX JINMHUJA MEJIOHOCHE ITYEJIE (Apis
mellifera carnica Poll.) Y UICTOYHOJ CPBUIN”

Mentop [lp Muha MnanenoBuh

ITornucann/a Anera C. ['eoprujen

N3jaBbyjeM na je ImTammaHa Bep3Wja MOT JIOKTOPCKOT paja HCTOBETHa
€JIEKTPOHCKO] BEp3WjU KOJy caM IIpefao/na 3a o0jaB/bUBAKkE€ Ha IOPTAITY
JAMrurajaHor peno3uTopujyma YHusep3urera 'y beorpany.

Jlo3BosbaBaM na ce o0jaBe MOjH JIMYHU TOJAIld BE3aHU 3a J00Hjame
aKaJIeMCKOT 3Bama JIOKTOpa HayKa, Kao IIITO Cy UME U MPE3UMe, TOIMHA U MECTO
pohema u gatym ogbpane pana.

OBUW JIMYHU TOJAIM MOTY ce 00jaBHTH Ha MPEKHUM CTpaHUIlaMa JIUTHUTATHE
OuOIMOTEKE, Y €JIEKTPOHCKOM KaTaJoTy W y MyOJMKanujaMa YHHMBEpP3UTETa Y
beorpany.

IMoTrnuc 1oKTOpPaHaa

Y beorpany,




Ipuaor 3.

N3jaBa o kopumhemy

Opnamhyjem VYHuBep3utercky Oubimoreky ,,CBeto3ap MapkoBuh™ na y
JlurutanHu peno3uTopujyM YHuBep3uteTa y beorpany yHece MOjy JOKTOPCKY

AMcepTaLujy 0]l HACJIOBOM:

“MOPDOOJIOIIKE, ITPOU3BOJIHE U TEHETUYKE JIHK AHAJIN3E
CEJIEKIITMOHUCAHUX JIUHNJA MEJOHOCHE ITYEJIE (Apis mellifera
carnica Poll.) Y UCTOYHOJ CPE1IN”

KOja j€é MOje ayTOPCKO JIeTI0.

JlucepTanujy ca CBUM MPHJIO3MMa TPEAao/da caMm y eIeKTPOHCKOM (opMaTy
MIOTO/THOM 32 TPajHO apXUBHUPAE.

Mojy IOKTOpCKY JucepTanujy ToXpaweHy y JurutamHu peno3uTopujym
YHuBep3utera y beorpagy Mory Ja KOpUCTE CBH KOjU TMOIITY]y ojpende
caapxaHe y omabpanoMm Ttumy JwuieHie KpeatuBHe 3ajeqnuiie (Creative
Commons) 3a K0jy caM ce OJITy4no/Ja.

1. AytopcTBO

2. AyTOopCTBO - HEKOMEPITH]aTHO

3. AyTOpCTBO — HEKOMEPIIHjaTHO — Oe3 mpepajie

4. AyTOpCTBO — HEKOMEPIIHjaTHO — JCIUTH IT0J] HCTUM yCIIOBUMa
5. AyTopcTBO — 0€3 mpepajie

6. AyTOpCTBO — JACIUTH MOJI UCTUM YCIOBUMA

(Mosnmo 1a 3a0KpYyKHTE caMO jeHY O]l IIECT MOHYhEeHUX JMIICHIU, KpaTak
OITKC JIMIICHIIN JAaT je Ha nojehuHu mucra).

IMoTnuc noxkTopanaa

VY beorpany,




1. AyrtopctBo - Jlo3BosbaBaTe yMHOXaBame, JIUCTPUOYIM]Y U JaBHO
caollllTaBame JIea, U Ipepaje, ako ce HaBeJe MMEe ayTopa Ha HauuH ojapeheH
O]l CTpaHe ayTopa WM JaBaolla JMIIEHIE, YaK U Yy KoMepuujanne cepxe. OBo je
HajCI000IHUja O] CBUX JIUIICHIIH.

2. AyTopcTBO — HEKOMEpIMjanHo. J[03BObaBaTe yMHOXKABAkhE, TUCTPUOYLIH]Y U
JaBHO caollTaBame Jeja, U Mpepaje, ako ce HaBelde MME ayTopa Ha HAYHMH
onpehen on crpaHe ayropa uiau AaBaonia guiieHrie. OBa JHIICHIIA HE 103BOJbaBa
KOMEpLHjaIHy yIoTpeOy nena.

3. AyTOpCcTBO - HEKOMepLHjaaHO — 0e3 mpepaje. Jlo3BosbaBaTe yMHOMXKaBame,
TUCTpUOYIM]y U JaBHO CAOIIITaBamke Jeia, 6e3 mpoMeHa, MpeodINKOBama Ui
ynotpebe /ena y CBOM JIeNly, ako ce HaBeJe MME ayTopa Ha HauuH ojpeheH ox
CTpaHe ayTopa WM JaBaoma JuueHne. OBa JHIEHIIAa HE J103BOJbaBa
KOMepIHjanHy ynotpedy aena. Y OAHOCY Ha CBE OCTalie JIMIICHIIE, OBOM
JIMIICHIIOM Ce orpaHnyaBa HajBehu oOuM mpaBa kopuihemwa jena.

4. AyTOpPCTBO - HEKOMEPIHjaIHO — JIEJUTH TIO0Jl WCTHM YCIIOBHMA.
Jlo3BoJbaBaTe yMHOXKaBambe, JUCTPUOYLIM]y U jaBHO CaoMIlTaBame Jena, U
npepaje, ako ce HaBeJe MME ayTopa Ha HauuH ojpeheH oA cTpaHe ayTropa WId
JaBaolia JMIICHIIE U aKO Ce IMpepajia AUCTPUOyUpa MOJ WCTOM WU CIUYHOM
murernioM. OBa JMIleHIIa HE 103BOJbaBa KOMEpIMjadHy ymoTpeOy nena u
npepaja.

5. AyropctBo — 0e3 mpepajne. Jlo3BosbaBaTe yMHOXKaBame, TUCTPUOYIIH]Y U
JaBHO CaoIIITaBamke Jeja, 0e3 mpoMeHa, MpeodIMKOBamka WK YIoTpeoe ena y
CBOM JIe]ly, aKO C€ HaBeJe MME ayTopa Ha HauuH ojapeheH o cTpaHe ayTopa
Wik fAaBaolia JuueHne. OBa JHIIEHLA J103BOJbaBa KOMEpLHUjATHY YHOTpeOy
aena.

6. AyTopcTBO - JENUTH TIOJ WCTUM ycloBuMa. [lo3BoshaBaTe yMHOXKaBame,
JTUCTPUOYIM]Y U JaBHO CAOMINTaBamkE Jeia, U Ipepaje, ako Ce HaBeae HMe
ayTopa Ha HauYWH OJpeheH O/ CTpaHe ayTopa WM JaBaolla JIUIEHIE U aKo ce
npepajga IUCTpuOyrpa MOJ WCTOM WM CIMYHOM JiniieHiioM. OBa JHIEHIA
7103B0JbaBa KOMEpIMjaIHy ynoTpelOy aena u npepana. Caudnaa je copTBepcKumM

JiMcHamMa, OAHOCHO JIMIICHIIaMa OTBOPCHOT KOJia.



