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IPB JEJI/PART 1:

Ancrpakr (MakcumyM 250 300poBu)

[IpoyyyBamaTa Ha MNPUCYTBOTO Ha TEIIKM METAIM BO IMo4yBa BO PemyOmumka
MakenoHHja TOKaKyBaaT Jieka BO 3eMjaBa mocrojat okoiry 1000 ha Bo permoHoT mo
TEUYEHHETO Ha 3JIETOBCKA pEKa KOW Ce 3araJieHd CO TEHIKH METald OJ KOW 3HayajHO
Biaujanue uma enemeHTtoT kaauym (b. boeB m Coma JlemutkoBa, 2004).
UcrpaxyBamara HanpaBenn Bo HP Kuna (Zhou Qixing & Song Yufang, 2004) ucto
Taka IMoKa)kajie Jieka BO HEJ3UHHUOT jyKeH aen moctojat okoiy 230 000 ha 3aragenu
co kagmuyMm. OBue MOBpIIMHM OM MOKene Aa OujmaT rojeM MOTEHIHjal 3a
MPOU3BOJICTBO HA 3€MjOACICKM KYyATYpH HO TIOpaad 3arajeHocTa HUBHHOT
MOTEHIMjall € HEMCKOpHCTeH. BO OBOj MpPOEKT ce mpenBHIyBa Ja Ce HalpaBu
TEeCTUPAkE Ha CIIOCOOHOCTA HA Pa3IMYHU COPTHU U IuHUM of coja (Glycine max) o
pa3IMYHO TMOTEKIO, Jla CE WCIIMTAa HUBHATA CIIOCOOHOCT 3a OTCTpaHyBamke Ha
KagMUyMOT oJ mouBara. On HCTpaKyBamaTa BO CBETOT JI03HaBaMe JeKa cojara
MOXE Jla C€ KOPHUCTH KaKO pEeMEeAMjaTop Ha TEHIKM MeTanu oxa mouBa. Ho
UCTpaXkKyBamara KOU Ce HAlPaBEeHU JI0 cera He MPEABHIyBaaT TPETUPAKE Ha CEMETO
O]l coja co cycreH3uja oa pusobakrepuu. On apyra cTpaHa MakK HCTPaKyBamaTa
HaIpaBeHN HAa PU300aKTEPUHUTE MMOKAKYBAAT JeKa OBUE OaKTepUu MMaat CriocoOHOCT
Ja TH eTMMUHUpAaaT Temkute metanu o nmouBara (Khan et al., 2007). 3aTtoa cmetame
JIeKa cojaTa Kako pacTeHHE KOe MMa CIIOCOOHOCT 3a peMeanjallija Ha TeIIKU MeTalu
U MOXHOCT Ja BJeryBa BO cuMOMo3a co pusobakrepunure (Bradyrhizobium
japonicum) 6u Owma HajmoOpa MokHOCT 3a oBaa 1en. Cropen La Rue u Paterson
(1984) moceBoT co coja BO TeKOT Ha BereTarjata ¢ukcupa ox 60-168 kg N/ha u ja

noo0pyBa CTpyKTypaTa Ha I1o4Bara.




Abstract (max 250 words)

Studies of heavy metals in soil in the Republic of Macedonia show that there are
arround 1000 ha in the region along the Zletovska river contaminated with heavy
metals with a significant impact of cadmium (Boev B. and Sonja Lepitkova, 2004).
Studies made in China (Zhou Qixing & Song Yufang, 2004) also showed that in its
southern part there are about 230 000 ha contaminated with cadmium. These regions
could be a great potential for production of agricultural crops, but because of their
pollution the potential is unused. The aim of this project is to exam the ability of
different soybean varieties (Glycine max) and lines from different countries, in their
ability to remove cadmium from the soil. World research data shows that soy can be
used as remedijator of heavy metals from soil. But studies that have been made so far
do not provide for treatment of soybean seeds with a suspension of rhizobacteria. On
the other hand, studies made on rhizobacteria shows that these bacteria have the
ability to eliminate heavy metals from the soil (Khan et al., 2007). Therefore we
believe that soybean plant with its ability of remediation of heavy metals and the
opportunity to make symbiosis with rhizobacteria (Bradyrhizobium japonicum) could
be the best opportunity for this purpose. According to La Rue and Paterson (1984)

soybean crop in the vegetation can fixed 60-168 kg N / ha and improve soil structure.




JerajieH onuc Ha NPOEKTOT:

Bosen
3arajeHocta Ha IoYBaTa CO TEUIKM METalW IIPETCTaByBa 3HayaeH INpoOjeM BO CBETOT. Bo
MakemoHuja OTKpHEHO € aeka okoiky 1000 ha Bo permonor mo TedeHuero Ha 3netoBcka peka (b.
Boe u Coma JlenutkoBa, 2004) ce 3arageHu cO KagMHUyM. 3arajieHoCcTa Ha MOYBaTa CO OBOj MeTal
IpecTaByBa rojieM Ipo0iieM Kako 3a Hamrata Taka u 3a Hapomma PemyOmmka Kwna. OBoj mertan ce
MOKa)KaJl Kak0 MHOT'Y TOKCHYEH M IUTETeH 3a 3[paBjeTo Ha YOBEKOT. [IMa BHCOKa MOOMIHOCT BO
IoYBaTa ¥ JISCHO MOXKE J1a Oujie IpeHeceH BO pacTeHujaTa. Ha Toj HaYMH TOKOJIKY JIyTEeTO ce XpaHaT
CO OBHE pacTeHHja JHPEKTHO ke TO BHECAT BO CBOjOT OpraHM3aM IOPAaIH IITO MOXKAT JIa Ce IojaBaT
OIITETYBakba Ha IPHAOT Ip00 W OMEKHYBame Ha KOCKHTE, OOJIeCT TTo3HaTa Kako ,.itai-itai* (Singh and
McLaughlin,1999; Yamagata and Shigematsu, 1970). Bo cBeToT ce mo3HaTH HEKOJKY METOIM KOH
MOXKAT JIa ce KOPUCTAT 3a peMenujalija Ha KaAMUYMOT OJ1 TI04BaTa:

1) TlpemokpuBarbe WM 3aMEHA Ha 3arajicHaTa o4yBa co He3arajeHa mousa (,,50il dressing*);

2) ®uropemeaujanuja;

3) Xemucka pemenujanuja co ynotpeda Ha jKeJIe30XI0PH/I;
Co momon Ha ,,0il dressing“ MeromaTa MoKar Ja ce MOCTUTHAT J0OpH Pe3ysITaTd HO OBaa METOoJa ce
MOKaXKaJia CKOHOMCKH HemcIutamiuea. [IpecMerano e aeka ce mopednu okosry 300 000 momapwu 3a na
ce 3aMCHH II0YBaTa caMo Ha €IeH XeKTap. XeMHCKaTa peMeAujaluja UCTO TaKa ce MOKakaua Kako
HemorogHa Ouaejku Moyke Oa OWie omacHa 3a YOBEKOT M OWIejKM MMa BHCOKa 1eHa. [lopamm Toa
HEOITXOJHO € Jia ce 0apaaT aNTepHATHBHH METOAU Kako IITO ¢ QUTOpeMequjannjata KOU OCBEH IITO
HE ce OMacHHM I10 3IPaBjeTO HAa YOBEKOT U HE Ce IITCTHH 332 OKOJIMHATA TYKY M O]l €KOHOMCKA TJIeHa
TOYKa ce MHOTY HcIDatiuBh. [locTojaT pa3inuyHu BUAOBH Ha QUTOpeMearjamnmja: GUTOSKCTpaKIHja,
¢uroBoNaTHIM3aNKja, (uTocTabMIM3anuja U pusopunTpanuja. 3a pemenujanuja Ha Cd on mousa
HajIIOroJJHa METO/a MPEeTCTaByBa (hpUTOCKCTpaKkiujaTa. Taa ce 3aCHMBA Ha 3eMarmbe Ha KaJAMHYMOT O]
MoyYBara oJ CTpaHa Ha PaCTEHUETO MIPEKy BOJATAa KOja ja MPUMa CO KOPEHOBUOT CHCTEM, COPILIHUja U
MaK IMpeKy HeKoj JApyr MexaHuzaM. Jlocera ce mpoydyBaHU rojiieM Opoj pPAacTHTENHH BHIOBU BO
HUBHATa CIMOCOOHOCT 3a peMenujanuja Ha Cd On mouBa Mery KOM M HEKOJKY COPTH Ha coja.
Pesynrarurte 10 KOH IOIUIE Pa3inyHA HAYYHHIH BO CBETOT ce KOHTpaaukTopHu. Taka Murakami et
al. Bo 2006 roauHa ru 0GjaByBa pe3yiTaTuTe JOOHMEHH OJl UCTPaKyBamaTa Ha IBE COPTH Of coja (CV.
Enrei u cv. Suzuyutaka), nse coptu ox opu3 (cv. Nipponbare u cv. Milyang 23) u exna copra of
mueHka (cv. Gold dent) Bo HuBHaTa CHOCOOHOCT 3a peMeaMjalMja HAa KagMHyM O] [OYBA.
HctpaxyBamara IMOKakalle IeKa IIOCTOjaT PA3HUKH BO CIIOCOOHOCTa 3a (QUTOpeMenujanmja Kaj
pasnuuHu copTH oj ucta Kynrypa. Coprara coja ,,Suzuyutaka“ u coprara opus ,, Milyang 23 ce
MOKaKajle KaKo Haje(UKacHH BO OTCTPaHYBAaHECTO Ha KaIMHYMOT OJ II0YBaTa, HO Kaj cojata OO
3a0esIexaHo ornarame Ha JIUCTOBHUTE mociie 60 JaeHa Npu KOHIEHTpalMja Ha Kaamuym ox 4,29 mg Cd
kgl. Baku mojaronu jgocera He ce o0jaBeHM Of CTpaHa Ha JPYrd HAYYHHUIM BO cBeToT. CIMuHU
ucTpaxxyBama Owire HampaBenu u ox Kobori et al. (2010) koj uctpaxysan Tpu copti ox coja (Enrei,
Tsurunoko u Tsukui) Bo konmentpamuja og 1.05, 1.31 u 1.00 mg/kg Bo HuBHaTa CIIOCOOHOCT Jia
ro arncopOupaaT KaJMHyMOT OJ TOYBaTa W WCTAaKHyBa JeKa HajMaja KOHIICHTpaluja Ha
KaaMuyMm Ouia 3abenaxkaHa BO ceMeTo oj coprata Enrei a Hajronema Bo cemero oj coprarta Tsukui,
HO NPH OBHME KOHLEHTPALMK He OMII0 3a0elie)kaHo onarame Ha JIMCTOBHTE. ABTOPOT HCTO Taka joara
JI0 3aKJIy4YOK JieKa OCBEH ILITO MOCTOM Pas3iiMKa Mely COPTHTE OJ COja MCTO Taka IOCTOW pa3iuKa M
noMery KOHIIEHTpalujaTa Ha KaJMHyM BO 3€JIEHOTO W 3peJoTo ceMe. Pe3ynrature Oj CIUYHU
HCTpaXxKyBama ce 00jaBeHM O IOBeKe aBTOPM HO HMKOj OJl HMB HeMma 3a0eiexaHo omnarame Ha
JHCTOBHTE Kaj cojara Kako IITO Toa ro mcrakHyBa Murakami Bo cBoeTo mcTpaxyBame. Mcto Taka
HUTY €JICH O]l CIIOMEHATHTEe aBTOPH HE MCTaKHYBa Jieka ynoTpeOyBa ceMe 0 Coja KOe € TPETUPAHO CO
MHKPOOpPraHH3aM OJ IpylaTa Ha a30TO(MHKCATOPH Mpex Aa ce nocagu. McrpakyBamara Ha oBaa TemMa
(Jing et al., 2007) nokaxyBaart jeka MOBEKe BUAOBH PU300aKTEPHU CE TOJEPAHTHU KOH METAJHUTE U
MMaaT 3HayajHa yjora BO MOOMIM3alMjaTa U MMOOMIIM3aLMjaTa Ha METaJUTe BO MOYBaTa KaKo H
aKyMyJaljara oJl CTpaHa Ha pacTeHdjaTa. MneamHOTo pacTeHue 3a puropeMenyujammja Tpeda 1a nma
Op3 mopacT, J1a MpOM3BEAyBa ToJIeMO KOJMYECTBO Ha OHomaca M Jja MOXKe Jia ToJiepupa U akyMyJupa
BHCOKHM KOHIIGHTpPalMU O/ METAIH BO KOPEHOBHOT CHUCTEM WJIM I'paHKH. PacTeHujara xom mocera ce
MIO3HATH Kako J0OpH pemenujaTopu MMaaT cinald TopacT M OOMYHO MpPOM3BEAyBaaT HaMaJCHO
KOJIMUEeCTBO 0] OMoMaca Kora KOHIIEHTpalujara Ha JTOCTallHUTe METajlu BO IMO4YBaTa € BUCOKa. EjHa
01 aITEPHATUBUTE KOja C€ HYAHW KaKO PEIIeHUe € Ja ce YIMOTpeOHr OJpEeNeH PACTUTEICH BHJ KOj UMa
HHU30K KanaluTeT 3a aKyMyJjalija Ha MeTald HO OJ Jpyra CTpaHa MMa BHCOK IMOpPAacT Kako IITO €
Brassica juncea. [Ipyra anrepHaTHBa € pacTeHHjaTa KOM HMaaT Op3 mopacT Ja ce cHabmaT co
pU300aKTEPHU KOU CE€ CMETAAT 3a 3HAYajHM KOMOHEHTH BO TEXHHKaTa Ha puropemenujanmja (Wenzel
et al.,1999; Glick, 2003). Vnorpe6ata Ha pu3obakTepumuTe BO KOMOWHALMja CO PacTEHHWjaTa ce
OYEKyBa J1a MOKaXke BHCOKa euKacHOCT 3a putopemeanjamuja (Abou-Shanab et al., 2003a)




IIpenJioxkeHn UCTPaKKyBamba

JedunrpajTe I HEeaUTe W ONUILETE TH AETATHO IJIAHUPAHUTE HCTPaKyBarba, CO ITOCE0EH OCBPT Ha
NPEIHOCTUTE Ha KOPHCTEHATa METONOJOTHja M HCTPaXyBAauKHMOT IUIAH CO BPEMEHCKAa paMKa
(majMHOTY 3 CTpaHHIIN)

Bo 0Boj mpoekT ce mpeaBuayBa 1a ce HampaBar MMOJCTAIHU HCTPAXKYBamba OIHOCHO
Ja ce TecThpaaT MOBEKE COPTHM M JIMHUM Ha COja KOW €€ OJrjenyBaaT WIH ce
TeCTUpaHU Ha TepuTopujata Ha Penmybnmka MakenoHuja W OalKaHOT, Kako M Ha
teputopujara Ha HP Kuna, na ce nanpaBu crnopeaba momery HMB BO OJHOC Ha
CIOCOOHOCTA J1a TO arncopOupaar KaIMUyMOT O]l TIOYBaTa U Ja ce MPOYYH KaJe, BO
KOj JIeNl O PacTeHHEeTo (KOPEHOT, JIUCTOBUTE, 3PHOTO) CE aKyMyJupa HajrojJemMo
TOJIMYECTBO HA KaJIMHYM.

1) IlocTaByBame HA eKCIIEPUMEHT

Ce mnpenBuayBa IIOCTaBYBalk€ Ha EKCIHEPUMEHT BO OpaH)KEPUCKU YCIOBU Ha
npeasuaeHuTe coptu ox coja (Tab. 1). EkcriepuMeHTOT ke ce n3BeayBa BO CaJJOBU U
paHaoMu3HUpaH OJOK CUCTEM.

ITouBaTa Bo Koja ke OuJaT NocaJeHu pacTeHUjaTa ke Ouie 3eMeHa 0] TOBPILIMHCKUOT
CII0j Ha 3arajJieHara MmoyBa CO KaJIMUyM IO JOJHMHATa Ha 3JIETOBCKA peKa M Toa Ha
mtabourHa ox 15 cm. Bo cekoj o canoBute ke OuaaT nocageHu mno 4 ceMKU KOH 10
HUKHEHETO Ke OMIaT peaylpaHu Ha JIBe.

IIpen camemwe, cemero ke Ouje TPETUPAHO CO CyCIIEH3Mja OJ pU300aKTepujara
Bradyrhizobium japonicum.

Ce npeaBulyBa Ja ce HaIpaBaT TPU CEPUU O EKCIIEPUMEHTOT:

IIpBa cepuja Ha eKCIIEPUMEHTH

Caneme Ha copTH cO KpaTka Bereraiuja, 0 rpymna Ha 3peeme (,,Ilema®, ,,Jlanuena™ u
,»015%).

Bpemempaere: Jynn — Oxromspu, 2011.

Brtopa cepuja Ha eKCllepUMEHTH

Canewe Ha coptu co gonra Beretauuja, |l rpyma Ha 3peeme (,,Mnunaenka®,
] [aBIIUKEHU ).

Bpemempaere: Mapt — Aprycr, 2012.

Tpera cepuja Ha eKCIIEPUMEHTH
Cazierbe Ha COPTH CO CpeliHa BereTanuja, | rpymna Ha 3peeme (,,bamkan*, ,,111%).
Bpemempaere: Anpun — Asryct, 2012.

Bo exciepumenTuTe ke 6unat BKiIydeHu U coptu o Kuna, xou ke Ougat yrBpeIHu
BO TEKOT Ha MpoekToT. Cekoja copTa BO CEKOja cepuja Ha EKCIIEPUMEHT ke Owuje
MOCTaBeHA BO TPU MOBTOPYBabA.

Cekoja copTra BO CeKOja cepHja Ha EKCIepUMEHT Ke Ouje MocCTaBeHa BO TPH
MOBTOPYBamka a HABOJIHYBAKETO HA pacTEHHjaTa K€ CE BPIIIH CEKOjTHEBHO.

[Ipen na ce mocanm ceMeTo, K€ ce NCIUTA KBAIUTETOT HAa CEMETO OJTHOCHO HeroBara
PTJIMBOCT, KBaJTUTETOT Ha MOYBaTa M KOJIWYECTBOTO Ha KaAMHYM Bo Hea. [lotoa co
3aBpIIYBAKLECTO HAa CKCICPUMEHTOT, ITOBTOPHO K€ ce HCIMTa KOJIMYECTBOTO Ha
KaJIMUyM BO TIOYBaTa M KBAIWTETOT Ha moyBaTa. VMcTo Taka ke ce WcnuTa u




konyectBoTOo Ha Cd BO KOpPEHOT, JIMCTOBUTE M 3pHATA OJ COja U TOa Kaj CHUTE
nocageHn coptu. OBHE HCIUTYBama Ke OHMIAT HANpaBeHH 3a CHTE TPH CEPUU
EKCIIEPUMEHTH.

2) UcnutyBame Ha moyBaTa

Kako mTo kaxxaBMe IPETXOIHO MMOYBaTa K& Ce MCIUTYBA MPEA U 10 3aBPUIYBAKETO
Ha CEeKoja cepuja oJ eKkcrepuMeHTH, [Ipen aa ce mocamar pacTeHHjaTa Ke ce UCIUTa
penpe3eHTaTUBEH MPUMEPOK o1 rmouBata. [1o 3aBpiryBame Ha EKCIIEPUMEHTHOT Ke ce
MCIHTYBA IOYBATa OJ1 CEKOj caJl OIHOCHO MOYBaTa 01 CeKoja MOoCcaAeHa CopTa co el
Ja ce BHIU KOja OJf COPTHTE € CO HajroJieMa CIIOCOOHOCT 3a OJICTpaHyBame Ha
KaJMHUYMOT O] T0YBaTa.

[ToaroroBkara Ha nmo4yBata ke ce HalpaBu 0 CTaHAAPIHUA METO/U:
ISO 14869-1: Soil quality- Dissolution with hydrofluoric and perchloric acids
ISO 11464:1994, Soil quality- Pretreatment of samples for physic- chemical analysis.

HcnutyBameTo Ha KOJTUYECTBOTO HA KAJIMUYM Ke ce Hanmpasu co oMo Ha ICP:
Performance Characteristics of the Agilent 7500ce - The ORS Advantage for High
Matrix Analysis Part 1 of a 3 part series on Environmental Analysis

OcTaHaTy KapaKTepUCTUKHU KOU K€ c€ UCIIUTYBaaT Ha oYBaTa:

A) pH Bpeanoct (ISO 10390; 2005)

b) KonnuectBo Ha BkyneH a3ot (Llamuy, 1966)

B) xonmuuectBo Ha oprancka marepuja (C. CtojanoBu4, 1966)

I') konmmuecTBo Ha nocraneH P u K mo AL merona (A. Bajubeprep, 1966);

3) UcniutyBame Ha pacTeHHjaTa

PacTtenujata ke ce MCIIUTyBaaT MO 3aBPIIYBabE HA EKCIIEPUMEHTOT OJHOCHO OTKAaKO
Ke co3pear. Ka_] paCTeHI/IjaTa Ke ce HUCIIUTYBa CAMO KOJIMYCCTBOTO HAa KaIMHUYM U TOa
BO KOPCHOT, IUCTOBUTE U 3PpHOTO.

OBue HUCIIUTYyBakba Ke 6I/I,[[8.T HaIllpaB€HU 3a CCKOja nocajicHa CopTa BO CHUTC TpPU
CCpUHN HA CKCIICPUMCHTH.

ITonroToBkara Ha pacTeHHjaTa 3a HCIIUTYBamke ke Oujie HampaBeHa CIope:

Wolnik, KA, Fricke, FL, Gaston, CM. Qulity assurance in the elemental analysis of
foods by inductively coupled plasma spectroscopy. Spectrochimica Acta 1984, 39 B,
649-655

Wolnik, KA, Fricke, FL, Capar SG, Meyer, MW, Satzger, RD, Bonnin, E. Gaston,
CM. Elements in major raw agricultural crops in the Ubited States. 3. Cadmium,
lead and 11 other elements in carrots, field corn, onions, rice, spinach and tomatoes.
J. Agric Food Chem 1985, Sep/Oct, 807-811

HcnuTyBamara Ha KOJMIECTBOTO HA KaqMUYM ke Ouze HampaBeHo co ICP.




Tabena 1. Ilperjiex Ha cOpTUTE 0/1 COja KOM ce NMPeJIBHICHH BO HCTPAKYBAHETO

. Jo/xuHa Ha
Copra/aunuja MOTEKJI0 .
Bereranmja

1 Nnunnenka Makenonuja I rpymna Ha
3peeme

2 Iena Makenonuja 0 rpyma Ha 3peeme

3 bankan Cpbuja | rpyma Ha 3peeme

4 015 Cpbuja 0 rpyna Ha 3pecmhe

5 111 Cpbuja I rpyma Ha 3peeme

6 [TaBnukeHnu Byrapuja I rpyna  Ha
3pecme

7 Januena Byrapuja 0 rpyma Ha 3peeme

[TopaTonuTe KoM Ke ce JoOUjaT 0J 0Ba HCTPaKyBambe Ke MOCIYXKAT BO MPAKTUKATA 32
pemenujanrja Ha 3araJeHUTe TIOYBH CO KaIMUyM Bo PemyOnnka Makenonuja, Kako u
3a CeJIeKTHPamke Ha HAJIIOrOTHUTE COPTU M JIMHUK Ha cOja KOW Ou Ouiie OCHOBA 3a Jia
Cce 3alovHe MPOIeC Ha KPeHpamke Ha HOBA HajCOOJBETHA COPTa coja Koja Ou Mokelna
Ja ce oXrJeyBa Ha 3araJleHd IOYBH CO KaJMHUyM, Koja OWM mpercraByBana jmobap
¢duropemenjaTop HO BOEIHO OM HMMalla HHUCKAa KOHICHTpalldja Ha KaJMHYM BO

3pHOTO.




Details of the proposal:

Introduction

Soil pollution with heavy metals is a major problem in the world. In Macedonia there are
approximately 1000 ha in the region along the river Zletovska (Boev B. and Sonja Lepitkova, 2004)
contaminated with cadmium. Soil pollution with cadmium is a major problem for both countries,
Republic of Macedonia and the People's Republic of China. This metal is very toxic and harmful to
human health. It has high mobility in soil and can easily be transferred to plants. That way if people
are fed with products of these plants the metal can directly enter into his body because it can damage
the liver and make softening of the bones, a disease known as "itai-itai" (Singh and McLaughlin,
1999; Yamagata and Shigematsu , 1970).

There are several methods that can be used for remediation of cadmium from the soil:
1)Overlap or replace the contaminated soil with unpolluted soil ("soil dressing");
2)Phytoremediation;

3) Chemical remediation using ironchloride;
The method of "soil dressing” can achieve good results but this method is not economical. It is
estimated that around 300 000 dollars are needed to replace soil at only one hectare. Chemical
remediation is also unsuitable because it can be dangerous to humans and because it has a high price.
Therefore it is necessary to seek alternative methods such as phytoremediation. This method is not
hazardous to human health, environment friendly and from economic point of view is very cost
effective. There are different types of phytoremediation: phytoextraction, phytovolatilization,
phytostabilization and rhizofiltration. The most suitable method for Cd extraction of soil is
phytoextraction. This method is based on excluding cadmium from soil by plant through water
received from the root system, sorption or through some other mechanism. A great number of plant
species have been studied in their ability to remediation of Cd from soil, including several varieties of
soybean. The results made from different scientists in the world are contradictory. Murakami et al. in
2006 publish the results of the research made on two varieties of soybean (cv. Enrei and cv.
Suzuyutaka), two varieties of rice (cv. Nipponbare and cv. Milyang 23) and one variety of maize (cv.
Gold dent) in their ability for remediation of cadmium from soil. Studies have shown that there are
differences in the phytoremediation ability among different varieties of the same culture. Soybean
variety "Suzuyutaka" and rice variety "Milyang 23" have proved most effective in removing cadmium
from the soil, but in soybean was observed falling of leaves after 60 days at concentrations of
cadmium from 4,29 mg Cd per kg soil. Such data have not been published by other scientists in the
world. Similar studies were made by Kobori et al. (2010) who investigated the three varieties of
soybean (Enrei, Tsurunoko and Tsukui) in a concentration From 1.05, 1.31 and 1.00 mg / kg in their
ability to exclude cadmium from soil. The lowest concentration of cadmium was observed in the seeds
of the variety Enrei and the highest at the variety of seeds Tsukui. No falling of leaves was observed.
The author also discovered that there is a difference between the concentration of cadmium in the
green and mature seeds. The results of similar studies have been published by several authors, but
none of them noticed a decline in soybean leaves as the Murakami said in his research. Also none of
the above authors noted that use soybean seed treated with the microorganism from the group of
rhyzobacteria before it was planted. Research in the world on this topic (Jing et al., 2007) shows that
many rhyzobacteria species are tolerant to metals and play an important role in the mobilization and
immobilisation of metals in soil as well as accumulation by plants. The ideal plant used for
phytoremediation should have fast growth, produce large quantities of biomass and have tolerance
and ability to accumulate high concentrations of metals in the root system or branches. Plants that
have been known as good remediators have poor growth and generally produce reduced amounts of
biomass when the concentration of available metals in soil is high. One of the alternatives that are
offered as a solution is to use a certain plant species that has a low capacity for accumulation of metals
on the other hand has a high growth, such as Brassica juncea. Another alternative is to use plants that
have rapid growth in symbiosis with rhyzobacteria (Wenzel et al., 1999; Glick, 2003). This kind of
combination betwee plant and rhyzibacteria is expeced to show high efficiency for remediation
(Abou-Shanab et al., 2003a).




Research Project
Define the aims and the specific research activities to be pursued during the project period, and provide a comprehensive
description of the methods to be used, the advantages of the suggested methodological approach and the research work plan.
(Maximum 3 pages)

The aim of this project is to make more detailed research, test more varieties and
lines of soybeans that are grown or tested in the Republic of Macedonia on the
Balkans, and the territory of the People’s Republic of China. To make comparison
between them in terms of their ability to exude cadmium from soil and to examine
which part of the plant (roots, leaves or grain) accumulates more cadmium.

1) Setting up an experiment

The experiment will be set up in a greenhouse conditions with the selected soybean
varieties (Table 1). The experiment will be performed in pots and randomized block
system.

The soil in which plants will be planted will be taken from the surface layer of soil
contaminated with cadmium douring the Zletovska river at depth of 15 cm. Four
seeds will be planted in each container. After growing up they will be reduced in two
plants.

Before planting, the seeds will be treated with a suspension of rhyzobacterium
Bradyrhizobium japonicum.

It is predicted to have three series of experiments:

First series of experiments:

Planting varieties with short vegetation, 0 group of aging ("Pella"”, "Daniela™ and
lI015Il).

Duration: June to October, 2011.

Second series of experiments:

Planting varieties with long vegetation, II maturing group (“Ilindenka”and
“Pavlikeni”).

Duration: March to August, 2012

Third series of experiments:
Planting varieties with medium vegetation, I group of aging (“Balkan”amd “111”).
Duration: April to August, 2012

The experiments will also include varieties from China, which varieties will be
investigated will be decided during the project douration in consutation with the
partners. Each variety in each series of experiments will be set in three repetitions.
Each variety in each series of experiments will be set in three repetitions of plants
and irrigation will be done daily.

Before planting the plants, the soil quality will be examine and amount of cadmium
in it. The quality of seed (seed germination) will be also investigated before sawing.
At the end of the experiment, the amount of cadmium in soil and soil quality will be
examed in each pot. The amount of Cd in roots, leaves and grains of soybean will
also be examine at all planted varieties and lines. These tests will be made for all
three series of experiments.




2) Examination of soil

As it was said before, the soil will be tested before and after each series of
experiments, before planting the plants a representative sample of soil will be
examine. Upon completion of experiments the soil of each pot from each variety will
be investigate in order to see which of the varieties have greatest ability to remove
cadmium from the soil.

The preparation of the soil will be done by standard methods:
ISO 14869-1: Soil quality-Dissolution with hydrofluoric and perchloric acids
ISO 11464:1994, Soil quality-Pretreatment of samples for physic-chemical analysis.

Examination of the levels of cadmium will be done using the ICP:
Performance Characteristics of the Agilent 7500ce - The ORS Advantage for High
Matrix Analysis Part 1 of a three part series on Environmental Analysis

Other characteristics that will be examine of the soil:

A) pH value (1ISO 10390, 2005)

B) Amount of total nitrogen (Dzhamich, 1966)

C) Amount of organic matter (S. Stojanovich, 1966)

D) Amount of available P and K using AL method (A. Vajnberger, 1966);

3) Examination of plant

The plants will be examined after the experiment finished or after the mature of the
plants. Plants will be exam only for the amount of cadmium in roots, leaves and
grain.

These tests will be made for each variety planted in all three series of experiments.
Preparation of plants for testing will be done by the methods of:

Wolnik, KA, Fricke, FL, Gaston, CM. Qulity assurance in the elemental analysis of
foods by inductively coupled plasma spectroscopy. Spectrochimica Acta 1984, 39 B,
649-655;

Wolnik, KA, Fricke, FL, Capar SG, Meyer, MW, Satzger, RD, Bonnin, E. Gaston,
CM. Elements in major raw agricultural crops in the Ubited States. 3rd Cadmium,
lead and 11 other elements in carrots, field corn, onions, rice, spinach and tomatoes.
J. Agric Food Chem 1985, Sep / Oct, 807-811,

Research on the amount of cadmium wiil be done with ICP.




Table 1. Review of varieties and lines of soybeans that will be used in the
project

. : . Duration of the
Variety/lines oregin )

vegetation

1 Ilindenka Macedonia I mature group

2 Pela Macedonia 0 mature group

3 Balkan Serbia I mature group

4 015 Serbia 0 mature group

5 111 Serbia I mature group

6 Pavlikeni Bulgaria Il mature group

7 Daniela Bulgaria 0 mature group

The obtain information from this research will serve in practice for remediation of
soils contaminated with cadmium in the Republic of Macedonia an China, as well as
selecting the most suitable varieties and lines of soybeans that would be the base for
begining the process of creating the most appropriate new soybean variety with the
ability to grow on contaminated soil with cadmium, will have a good remediation
ability and have a low concentration of cadmium in grain
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3a0/KeHHja BO IPEAJIOT-NPOEKTOT CO BPEMEHCKA paMKa:

- 3aj0imKeH 3a MHOKYJIaldja Ha ceMeTo o1 coja co Bradyrhizobium japonicum.

- 3aJ0JDKeH 3a UCIIUTYBabhE Ha 37]paBCTBEHATa COCTOj0a Ha CEMETO O]l coja OJ] IIPUCYCTBO Ha

¢duronaToeHn GakTepuu,
- 3aJ0/DKeH 3a UCIIUTYBakhE Ha PTJMBOCTA HA CEMEHCKHOT MaTepHjall 0] Coja Koj Ke ce
yIoTpebu 3a cazierme;

- 3amoipKeH 3a Clie/Iehe Ha 3/[paBCTBeHATA COCTOjOa HA COPTHTE U JIMHU O] COja BO TEKOT Ha

HUBHATA BereTalja oJ] MPUCYCTBO Ha (puTonaTroreHn OaKTepHH;

- 332[0H)KCH 34 OpraHU3upamkbEe Ha 3€MarmbC Ha IMOYBa O[] 3araJicHUTE pETUOHU IO TCUCHHUETO HA
371eTOBCKA PC€Ka BO BTOpATa roArHa O] TPACHhETO HA IMTPOCKTOT,
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Hydrosystem.
Soil Contamination JICA-Project [JIaBEH
Management Related
to Mining in the Republic of HCTpaXyBald
Macedonia
Anthropogenic Effects on UNESCO project [JIaBEH
the Human
Environment in the Tertiary HCTPpaXXyBad
Basins in the
Mediteranean
Ultralow Concentration of 2010 - 2012 Ministry of Science and
Asand Tlin Education of the TJIaBeH
the Soils in the Republic of Republic HCTpaXXyBald

3a0/zKeHHja BO MPE1JIOr-MPOEKTOT CO BPEMEHCKA paMKa:

- 33I[OJ'DKGH 3a OpraHu3upamk€ Ha HCIUOT IMPOUEC 3a UCIMTYBAKBC HA KaIMUYM BO IOYBa U BO

pacTHUTeNeH MaTepHja;

- TOJ'IKyBaH:e Ha ,I[O6I/IGHI/IT€ pe3yiiaTan O HAIIPABCHUTC UCIIMTYBAba 3a MPHUCYCTBO Ha

KaJIMHYM BO [10YBA;
- Craructuuka o0paboTKa Ha TOOWEHHUTE pe3yNTaTH;




Muaaj uctpaxyBau: (npunoxerte noceber GopMyap 3a cekoj MIaJ UCTPaKyBad BKIYYEH BO MPOEKTOT, MUHUMYM 2

YYECHHUIIN)
Hme u nmpe3ume Becna 3ajkoBa IlanoBa
Turyaa Maructep no Xemuja
Io3unuja AcCHCTEeHT
Anpeca Yuusep3urer I'one Jdeaues — ITun
Pynapcko — reosiomku gakyarer
Kpcre Mucupkos 60
Ten / Pakc: 00389 32 550 572
e-mail vesha.zajkova@ugd.edu.mk
Kparka ouorpaduja:

AxajemMcku kpaaudukanuu

M.Sc — 2003

2YAETEPMHWHAIINJA HA EJIEMEHTU BO TPATU BO PA3JIMYHU MUHEPAJIN CO
ATOMCKA EMHUCHUOHA CIIEKTPOMETHJA CO UHAYKTUBHO CIIPETHATA

[TJIA3BMA®“. Ananutnuka xemuja, VHCTpyMEHTAIHH METOU 32 XEMHCKH aHAIIU3H.

VYuusepauter CB. Kupun u Meroauj - Cxonje, dakyiaTeT 3a IPUPOJIHU U MaTeMaTHYKU HAYKH, TpyTa
— Xemmuja;

B.Sc. - 1989
VYausepsutet CB. Kupnin u Meromyj - Ckonje, @akynTeT 3a MPUPOJHA U MATEMAaTUIKH HAYKH, TPyIIa
— Xemuja

Hacraga
Heoprancka xemuja, AHanuTH4Ka XeMuja, ['eoxemuja

Hay4eHn nHTEpec
AHanumuuxa uHCmpyMenmanina xemuja:

- Anikanuja Ha nHcTpyMeHTanHu Metoau, AES-ICP u AAS- ETA 3a nerepmuHanyja Ha
eNIEMEeHTH BO TPard BO Ie0JIorijaTa, pyAapCcTBOTO, 3¢MjOISIIHETO U EKOJIOTHjaTa;

- [IpoyuyBame Ha HOBH METOIH 3a OIpeeTyBambe Ha KOHICHTpalKjaTa Ha eIEMEHTH BO TPparu
(broTaruja u TeuHO —TeYHA EKCTPAKIMja) U JeTePMHUHAIM]a Ha eneMeHTH Bo Tparu co AES-ICP u
AAS- ETA;

- 3aiTHTa Ha )KUBOTHATA CPEMHA

TpynoBu o6jaBeHH BO MOCAETHUTE 5 FOAMHU, CO HA3HAYEH HMIAKT (PaKTOP 3a CEKOj TPyA
cnopex JSR nara6azara na Thomson Routers (10kojKy TpyaoT e 0GjaBeH BO CIIMCAHHUE CO
HMIAKT (aKTop)

1. Katarina Cundeva Trajce Stafilov, Gorica Pavlovska, Dragica Zendelovska and Vesna Zajkova
Paneva, ETAAS DETERMINATION OF CADMIUM IN NATURAL WATER AS INDICATOR OF
POLUTION FROM LEAD AND ZINC SMELTTING PLANT, J. Ins. Sci. techn. Balikesir
University, 2000, 2 (2). 2nd AACD Special Issue.

2. T. Stafilov, G. Pavlovska, K. Cundeva, D. Zendelovska, V. Paneva, Separation, pre——con————-
centration and determination of cadmium in drin—king waters, J. Environ. Sci. Health, Part A, 36, 735-
746 (2001).

3. V. Zajkova, T. Stafilov, B. Boev, Flotation separation of Cd, Co, Cr, Cu, Ni and Tl from calcium
minerals and their determination by induc—ti—vely coup————led plasma - atomic emission
spectrometry, Geologica Macedonica, 17, 87-93 (2003).

4. P. Makreski, V. Paneva, G. Jovanovski, T. Stafilov, D. Zendelovska, AAS and AES-ICP
deter——mination of trace elements in some iron minerals, 3rd Aegean Ana—lytical Chemistry Days,
Polihnotos, Lezvos, Proceedings, 440-443 (2002).

5. T. Sijakova-Ivanova, V. Zajkova Paneva, Mineralogical characteristics of an—dra—dite and grosular
of the Sasa ore field, Geologica Macedonica, 17, 53-57 (2003).

6. V. Zajkova Paneva, Opre—de—lu—vawe na elementi vo tragi vo raz—li~—ni mine—ra—li so atomska
emisiona spektrometri—ja so in—duk—tivno spregnata plazma, magisterska rabota, Prirodno-




matemati~ki fakultet, Skopje, 2003.

7. Paneva Zajkova, Vesna; Cundeva, Katarina; Stafilov, Trajce, Inductively coupled plasma- atomic
emission spectrometry method for determination of trace elements in a alkaline- earth matrices after
flotation separation, Spectrochimica Acta part B: Atomic Spectroscopy, Vol. 60, Issue.3, 2005, pp.
403- 407.

8. T. Sijakova-lvanova, V. Zajkova Paneva, I.Donova, Mineralogical characteristics of calcite from
Zletovo, Sasa and Bucim deposits, Geologica Macedonica, 20, 13-17 (2006).

9. B.Boev, S. Lepitkova, V. Zajkova Paneva, L. Georgiev, Trace elements in apple fruits of several
regions in the Republic of Macedonia, Geologica Macedonica, 20, 27-32 (2006).

10. Vesna Zajkova Paneva; Katarina Cundeva; Trajce Stafilov, Flotation Separation of Trace elements
from Alkaline- Earth matrices by Co(lll) Hexamethylenedithiocarbamate before ICP-AES
Determination, Geostandards and Geoanalytical Research, 31 (1), 51-60 (2007).

Y4ecTBO BO HAYYHOHCTPAKYBAYKH NPOEKTH:

Project title Period Financed by Role in the project (Pl or
participant)

OrieHka Ha 2000-2003
HOTEHIHjJTHOCTA Ha
TAJIMYMCKUTE MUHEPAJIHU BO YYECHUK
HaoranuuTero Ajuap
VYnorpeba Ha TaTMyMOBH 2000-2003
MUHEpPAJIN KaKO IE€TEKTOPU
Ha HEYTPUHOTO CO IOTEKIIO
O COHIIETO.
Konuenrpupame u 2000-2003
OIIPEJIENYBAabe Ha TEIKUTE YYECHHUK
METAJIM BO BOACHU MaTpUIIH
XeMHCKH COCTaB Ha 2004
MHHepanuTe Ha Makenonuja
MOHUTOPHHT Ha BIIMjaHUETO 2004-2005
Ha U3JICBAKLETO HA
ja.]'IOBHHaTa OJ] KaMCHHUYKa
PEKa Bp3 KBAJIUTETOT HaA YYECHUK
TIOBPUIMHCKUTE BOAU
3araJicHOCTa Ha BO3AYXOT BO
MaKCIOHCKa KaMCHHIA,
Study of capacity 2006
development for soil
contamination management
related to mining in the
republic of Macedonia, JICA
Contamination of the soils
by heavy and toxic metals
within the Zletovica
Hydrosystem.

YUECHUK

YUECHUK

YYECHHK

YaTpaHUCKN KOHIEHTpAI[HT 2006-2008
Ha TaJIMyM ¥ apceH BO
noyBH Ha PeryOnuka

MakenoHuja, OunaTepaieH YIECHHK
npoekT Pemybmmka
Makenonuja- penyonuka
XpBarcka,

H3padoTka HAa MarMcTepCKH/IOKTOPCKU TPy — HACJIOB:

3ag0/KeHHja BO MIPEJIOr-IIPOEKTOT CO BPEMEHCKA paMKa:

- OgaroropHa 3a UCIMTYBamkEe HAa KaJJMIYM BO II0YBa M PACTHTEIICH MaTepHja;




Researchers:

Principal researcher

Name Surname Ljupéo Mihailov
Title PhD
Positi n Associate Professor
Address University Goce Del&ev - Stip, Faculty of Agriculture
Tel /Fax. 032 — 550 — 618; 075 499 766; daxc 032-550-001
e-mail ljupco.m hajlov@ugd.edu.mk

Short CV:

Academic gualifications

Ph.D. - 2002

Ss. Cyril and Methodius University - Skopje,

Faculty of Agriculture, Department of Cereals and Tuber Crops

Plant Biotechnology

M.Sc. - 1994

Ss. Cyril and Methodius University - Skopje,

Faculty of Agriculture, Department of Cereals and Tuber Crops

Plant Biotechnology

B.Sc. - 1988

Ss. Cyril and Methodius University - Skopje,

Faculty of Agriculture, Field crops

Employment and work experience

1988 - 2000 Agricultural and Industrial Complex “Ov¢e Pole”, Sv. Nikole

2000 - 2007 Institute of Southern Crops - Strumica

2007 - University Goce Del&ev - Stip, Faculty of Agriculture

Membership in professional associations

EESNET - Eastern European Seed Network - European Association for Seed and Planting Material
PPSRM - Plant Protection Society of Republic of Macedonia

ZAEM - Association of Agrieconomists of Republic of Macedonia

SEMENAR - Association of citizens with common interests - Seed Production

Teaching: Plant biotechnology

Research interests

Research in the field of production, adaptation, breeding, plant protection, processing, quality
characteristics and utilization of soybeans and other cereals and industrial crops as food and feed. Plant
ecology and sustainable agriculture production

Scientific papers published in the last 5 years, indicating the impact factor according to JSR
database of Thomson Routers (if any) of the journals in which each paper was published

4.Gulaboski R., Mihajlov Lj. (2011): Catalytic mechanism in successive two step protein-
film voltammetry - Theoretical study in square-wave voltammetry. Biophysical Chemistry Vol. 155
Issue 1 April 2011.(pg.1-9) ISSN0301-4622 Biophysical Chemistry journal homepage: http:
/lwww.elsevier.com/locate/biophys chem; impact factor : 2,7 JSR database Thomson Routers.

5.Mitrev S., Mihajlov Lj., Trajkova F., Kovacevik B., and Zlatkovski V. (2011): Halophytes in
Republic of Macedonia. M. Ozturk et al. (eds.), Sabkha Ecosystems, Tasks for VVegetation Science 46,
DOI 10.1007/978-90-481-9673-9 14, © Springer Science+Business Media B.V. 2011,(pg.133-137).

6.Mitrev S., Mihajlov Lj., Micevski T., Boev B., Trajkova F., Balabanova B., Markova
N.,Kletnikoski P., Zlatkovski V., Bikova A., Gol¢eva Z., Tudevski Gj., Sumanski D. (2010):Study On
Sustainable Development Of Organic Farming In The East Planning Region. CIP —631.15(497.7)
ISBN978-608-4504-35-1, a) Organic agricultural production — Macedonia. —COBISS-ID 86925066.

4. llieva F., Mihajlov Lj., Zlatkovski V., (2010): Purification of Lake of Ohrid Sewage System
Waste Waters By Use of Pure Microorganism Strains. Food Science, Engineering And Tehnologies
2010 Scientific works Vol.LVII, Issue 1 (476 — 478), Plovdiv, Oktober 15-16 2010.

5. Ristova D., Saréevi¢ H., Simon S., Mihajlov Lj., Peji¢ 1. (2010): Genetic Diversity in
Southeast European Soybean Germplasm Revealed by SSR Markers. Agriculturae Conspectus
Scientificus | Vol. 75 (2010) No. 1 (21-26). impact factor : 0,4 JSR database Thomson Routers.

6. Mihajlov Lj., Trajkova F., Zlatkovski V. (2010): Climate Change And The Impact On
Agriculture In Republic Of Macedonia. Second Balkan Conference On Biology 21-23 May 2010,




Plovdiv, Bulgaria. Book of abstracts (pg.42).

7. Trajkova F., Mihajlov Lj., Zlatkovski V., Koleva-Gudeva L. (2010):Case Study Of
Eco/Rural Tourism Development In Monospitovsko Blato. International Conference On Organic
Agriculture In Scope Of Envioronmental Problems 03-07 February 2010, Famagusta, Cyprus Island.
Book Of Proceedings ISBN 978 — 9944-0599-1-6 (pg.59-60).

8. llieva F., Mihajlov Lj., Zlatkovski V. (2010): Organic Production Of Oyster Mushroom In
The Republic Of Macedonia. International Conference On Organic Agriculture In Scope Of
Envioronmental Problems 03-07 February 2010, Famagusta, Cyprus Island. Book Of Proceedings
ISBN 978 — 9944-0599-1-6 (pg.61).

9. Zlatkovski V., Mihajlov Lj., Trajkova F., Bicikliski O. (2010): Status And Development Of
Organic Agriculture In The Republic Of Macedonia. International Conference On Organic Agriculture
In Scope Of Envioronmental Problems 03-07 February 2010, Famagusta, Cyprus Island. Book Of
Proceedings ISBN 978 — 9944-0599-1-6 (pg.115-118).

10. Mihajlov Lj. (2009): Guidelines for soybean organic production. Ministry of Agriculture,
Forestry and Water Management;: ISBN 978-9989-2781-6-7; Soybean — Organic production —
Guidelines. COBISS.MK.ID 513094644,

11. Mihajlov Lj., Trajkova F., Zlatkovsi V. (2009): Biodiversity of the Republic of Macedonia.
Book of Abstracts from International Conference on Plants & Environmental Pollution, Kayseri July 6-
11 2009, (pg.47).

12. Trajkova F., Mihajlov Lj., Zlatkovsi V. (2009): Analysis and evaluation of agri-
enviromnetal indicators of Republic of Macedonia. Book of Abstracts from International Conference
on Plants & Environmental Pollution, Kayseri July 6-11 2009, (pg.33).

13. Spasova D., Spasov D., Mihajlov Lj., Stoilova A., Valkova N. (2009):Application of cluster
analysis for cultivation of new Bulgarian and Macedonian Cotton varieties and lines. Yearbook 2009
Goce Delcev University — Stip, Faculty of Agriculture Vol. IX: 47-56.

14. Marinov-Serafimov P., Dimitrova C., Mijalov Lj. (2008): Determination of survival and
resoration ability of a soybean stand on a natural background of weed infestation. ['ogumien 360pHHK
Ha 3eMjonencku dakynrer, YHuBep3uter ,,[ore emues* — ltum, Vol. VIII: 75-86.

15. Mihajlov Lj., Kletnikoski P. (2008): Economical effects from production of organic alfalfa
under irrigation in Ovce Pole. Goce Delcev University — Stip, Faculty of Agriculture, Yearbook
2008.Vol.VI11:95-107.

16. Mihajlov Lj. (2007): Guidelines for tomato organic production. Ministry of Agriculture,
Forestry and Water Management: ISBN 978-9989-2799-6-6; Tomato — Organic production —
Guidelines. COBISS.MK-ID 71122442,

17. Bosev D., Vasilevski G., Pesevski M., Mihajlov Lj., Sekerinov D., Bosev Z. (2007): Quinoa
(Chenopodium quinoa Willd.) The new plant in Macedonia. XIIl. (2-3 Mart, 2007), Advice on
biotechnology with international participation, Proceedings, vol.12, pg. 355-359, Cacak, Serbia.

18. Mihajlov Lj., Ristova D. (2007): Benefits of biodiesel use for the environment, with a special
accent on biodiesel from soybeans. Il Congress of Ecologists of the Republic of Macedonia with
International Participation, 6-9 October 2007, Struga, Republic of Macedonia, Book of Abstracts:136-
137.

19. Mihajlov Lj. (2007): The seedtime and the maturity groups influencing the number of pods
per plant on soybean” Plant Science, Sofia 2007. 44, 94-96.

20. Ristova Daniela, Simon S., Mihajlov Lj., Peji¢ I. (2007): Allelic polymorphism and genetic
similarity of soybean cultivars assessed by SSR (microsatellite) DNA markers” 42" Croatian & 2"
International Symposium on Agriculture, February 13-16,0patija - Croatia 2007. Book of Abstracts:
72-73.

22. Spasova D., Mihajlov Lj., llievski M., Atanasova B., Gjeorgjievski M.(2007): Herbicide
influence on the yield and some quality charactersitics of the soybean. Yearbook for Plant Protection,
Skopje, XVIII: 120-123.

22. Karov I, Mitrev S., Mihajlov Lj., Kovacevic B., Ristova D., Nakova E. (2007): Cochliobolus
sativus (Ito & Kurib) drechler ex dastur causer of root rot, steam rot and leaf lesion in barley. Yearbook
of Institute of Southern Crops, Strumica. Vol. VII: 19-26.

23. Vasilevski G., Bosev D., Mihajlov Lj. (2006): Results of traits with
mixture of cereals. Proceedings of the COST SUSVAR workshop on Cereal crop diversity:
Implications for production and products, held in Domaine de La Besse (Camon, Ariege), France, 13 —
14 June 2006. Proceedings: 55-59.

24 . Mihajlov Lj., Mitrev S., Vasilevski G., Kovacevi¢ Biljana (2006): “Ilindenka” and “Pela” —
First confirmed soybean varieties in R. of Macedonia . 41" Croatian Symposium on Agriculture ,
Opatija — Croatia, February 2006. Proceedings (41): 211-213.




27.

D. Bosev, S.E. Jacobsen, S. Quarrie, P. Queen, M. Gorton, C. Hewett. S. Tellier, G.

Vasilevski, M. Peshevski, V. Kakurinov, T. Mitkova, Lj. Mihajlov, D. Shekerinov, D. Jovanov, N.
Vasilevski, Z. Boshev, M. Ristova. (2006): Integrated Water Resource Management in Ovce Pole
Region. Proceedings of the BALWOIS - Water Information System for Decision Support, Ohrid (23-26

May), pg. 158, Macedonia.

28. Mihajlov Lj., Jovanov D. (2006) : Product properties of some varieties of soybean in Ovce

Pole region. Yearbook of Institute of Southern Crops, Strumica. Vol. VI: 41-52.

Participation in research projects

Project title Period Financed by Role in the project
(P1 or participant)
,,Impact of agricultural land use on 2010-2012 |, SEE-ERA.NET PLUS - Project coordinator
biodiversity and regional distribution of Joint Research Project, of the partner
broomrapes (Orobanchaceae) in the reference number: country
Balkans* ERA 117/01
,,Building of capacity to control 2010-2012 NATO - Nato Science For |Project coordinator
Broomrape’s outbreaks in Western Balkans” Peace And Security Programe — | of the partner
Collaborative Linkage Grant country
158777-TEMPUS-Western Balkan Rural 2010-2012 Temiryc poexT participant
Extension Network
,,.Using Lokal Resources for Microregional 2009-2012 Temmyc  mpoekt — -159143- | participant
Development — Sustainable Agribusiness TEMPUS-1-2009-1-HU-
and Tourism in the Southern Balkans TEMPUS-JPCR
.Survey of biodiversity and regional |2009-2011 |National Science Fund - | participant
distribution of parasitic Orobanchaceae on Ministry of Education and
the Balkans” Science - Bulgaria
., /Agroekology evaluation of new Bulgarian | 2009-2010 Ministry of Education and | participant
and Macedonian cotton varieties Science of Republic of
Macedonia
Ministry of Agriculture
,,Guide to organic production of soybeans 2009 Forestry and Water Economy | principal
of Macedonia investigator
,,_Pyricularia grisea - cause of the rice |2006-2008 |Ministry of Education and | participant
burners in the Republic and the People's Science of Republic of
Republic of China and establishment of Macedonia
resistant varieties of rice. «
IAMB - ltaly and Ministry of | participant
Agriculture,  Forestry  and
,,BIO 84« 2007 Water Management of
Republic of Macedonia
,,COST 860 SUSVAR“ 2004- 2008 | EU — COST projects participant
,» Production of fullfat soy semolina 2005-2007 Ministry of Education and
Science of Republic of |principal
Macedonia investigator
~Water resource strategies and drought |2004 -2007 |EU INCO-WB project
alleviation in Western Balkan agriculture - participant
WATERWEB,,
,» Creation of new soybean varieties “ 2004-2006 Ministry of Education and | principal
Science of Republic of |investigator
Macedonia
., Application of biophysical methods in field | 2001-2003 Ministry of Education and participant
crop production” Science of Republic of
Macedonia
,» Bank of genes of agricultural plants . 2000 - 2003 | Ministry of Education and principal

Science of Republic of
Macedonia

investigator

Tasks to be conducted in the frame of the project proposal (timetable)

- Coordinating the work of the project throughout its duration;
- Communication with partners from China;
- Writing report for Ministry of education;

- Charge for the cultivation of soybean varieties in the greenhouse in order to provide conditions for
proper growth and development similar to external conditions;
- Charge for interpretation of the obtained results from the tests for the presence of cadmium in plant

material;




Senior Scientist/ Researcher

Name Surname Prof. Dr. Sasha Mitrev
Title Doctor of agricultural science
Position Full professor and Rector of the UGD — Shtip
Address Krste Misirkov bb
Tel./Fax. 032 550 002; 031 390 700
e-mail sasa.mitrev@ugd.edu.mk
Short CV:

Prof. D-r. Sasha Mitrev finished his master studies in 1993 year at the Agriculture faculty, University
of Novi Sad. In 1998 year, he finished his doctoral study on the Faculty of agriculture and food science,
UKM - Skopje. His professional occupation is phytopathology, bacteriology and virology. In his career
he has been state secretary at the Ministry of Agriculture, forestry and water resources, Preffessor of
phytopathology at the faculty of agriculture and food science at the UKM-Skoje, Manager of the
Institute of Southern Crops in Strumica. Since 2007 work as a Rector of the University of Goce Delcev
— Shtip. In his scientific career he has many scientific stays abroad and has took a part in many
scientific congreeses and workshops from the field of agriculture: 13-15 November 2005 EESNET -
Association for Seed and Planting Material - Sofia, Bulgaria The 5th Annual Eastern Europe Seed
Network; 06 - 11 Maj 2004, ISTA — Novi sad, Serbia and Monte Negro, Seed healt control; 07 - 21
Octomber 2003, Egyiptian International Center for Agriculture - Dokki, Giza — Egypt, Workshop for
Sustainable agriculture production. Almost a decade he has been participant in many agriculture
commissions: 2001- 2005, PSO Agriculture institute, Skopje; 1995 — 2006 Ministry of Agriculture,
forest and water resources, Skopje, Participant in the commission for plant protection, Signalization of
plant diseases in different regions in Macedonia, recommendations for their suppression. 2001 — 2006
Ministry of Agriculture, forest and water resources, Skopje, Participant in the commission for variety
approvenes of different vegerable and industrial crops.

Scientific papers published in the last 5 years, indicating the impact factor according to JSR
database of Thomson Routers (if any) of the journals in which each paper was published

1. Zlatkovski V., Trajkova F., Mitrev S. (2011). Pistacchio - a new possibility. International
Symposium on Kaz Mountains (Mount Ida) and Edremit, Global Change in the Mediterranean
Region, May 5-7, 2011, Edremet, Turkey (in press).

2. Mitrev S., Mihajlov Lj., Trajkova F., Kovacevikj B., Zlatkovski V. (2011). Halophytes in
Republic of Macedonia. In: Tasks for Vegetation Science, eds. Ozturk M., Boer B., Barth H-J.,
Breckle S-W., Clusenes-Godt M., Khan M. Vol. 46, pp. 133-137, Springer.

3. llieva Verica, Markova Natalija, Hristova Emilija, Zlatkovski V., Mitrev S. (2011): Pasture
utilization in the east planning region in republic of Macedonia and the necessity for
determination of their grass composition. 1%t National Agriculture Congress and Expostition on
behalf of Ali Numan Kirac With International Participation, Eskisehir, Turkey April 27 -30,
2011 (in press).

4, Karov ., Mitrev S., Biljana Kovacevik and Kostadinovska Emilija (2010): Gibberella
fujikuroi (Sawada) Wollenweber, anamorf Fusarium moniliforme Sheldon, Causer of bakanae
disease on rice in Republic of Macedonia, 3rd International rice congress, 8-12.11. 2010 Hanoi,
Vietnam.

5. Karov I., Mitrev S., Biljana Kovacevik and Kostadinovska Emilija (2010): Weed species
found in rice fields in the Republic of Macedonia, 3rd International rice congress, 8-12.11.
2010 Hanoi, Vietnam.

6. Kostadinovik Sanja, Stefova Marina, Mirhosseini H. and Mitrev S. (2010): Comparative
investigation of different specious of cold pressed mandarin peel essential oils. 8" Euro Fed
Lipid Congress Munich, Germany 21-24 November (in press).

7. Kostadinovik Sanja and Mitrev S. (2010): Characterization of polyphenolic content,
antioxidant activity and fatty acid profile of the cold pressed and refined edible oils from
Macedonia. World Conference on Oilseed Processing, Fat & Oils Processing, Biofuels &
Applications, 21-23 June 2011. Turkey (in press)

8. Mitrev S., Kovacevi¢ Biljana, Spasov D., Zlatkovski V. (2010): Evaluation of some




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24,
25.

26.

possibilities to suppress Pseudomonas mediterranea and Phytium spp. In Organic Argiculture,
International Conference on Organic Agriculture in scope of environmental problems, Island,
2010 (pp 38).

Mitrev S., Marijana Kroteva (2009): The impact of international cooperation upon the modern
university education Internationalisation and the Role of University Networks Proceedings of
the 2009 EMUNI Conference on Higher Education and Research Portoroz, Slovenia, 25-26
September.

Spasova Dragica, Mitrev, S., Spasov, D., (2009): Content of raw proteins in oat depending on
the growing system in Strumica region, Macedonia. Agricultural Academy, Plant Science,
Sofia (506-510).

Karov I., Mitrev S., Kovacevi¢ Biljana, Kostadinovska Emilija (2009): Diversity of fungal
pathogens infecting Hordeum L., in Macedonia, symptoms and morphology. International
Conference on Plants and Environmental pollution, Turkey (pp 42).

Kapos N., Murpes C., KopaueBuk bunjana, Emunuja Kocramunoscka (2009): Tapesia
yallundae Wallwork & Spooner, mpuuuHuTET Ha CUMIITOMOT ,,[ITHYje 0KO*, Kaj IIeHnIaTa 1
jaumenoT Bo PemyOnmka Makenonuja I'onumen 36opauk 2009, YHusepsurer ,,[ome JemdaeB™-
Itum, 3emjonencku pakyaret (19-27).

Mutpe C., Kopaueuk bumjana, Kapor U., Cmacosa [I. (2009): Wpentuduxanuja Ha
Pseudomonas viridiflava (Burkholder) Dowson, emeH o1 NPHYHHUTEIMTE HAa THHEHE Ha
cTebnoTo kaj noMatoT Bo CTpyMuukuOT peruoH, ['omumien 30opuuk 2009, YHHBep3uTeT
HLoue demues-1Itun, 3emjoaerncku dakynrer (7-18).

[ejunaoBcku @. 1 Mutpes C. (2009): 3eMjomencka (HpUTONMATONOTHja, CIICIHjalIeH IS, CTPaH!
1-498, m3naBau YHuBep3uter ,,I one Jemaes®, Lltum.

Karov 1., Mitrev S., Kostadinovska Emilija (2009): Bipolaris sorokiniana (teleomorph
Sochliobolus sativus), causer of barley leaf lessions and root rot in Macedonia. The third
scientific meething, Mycology, Mycotoxicology and Mycoses, Novi Sad.
Karov 1., Mitrev S., Kostadinovska Emilija (2009): Gibberella fujikuroi (Sawada)
Wollenweber, the new parasitical fungus on rice in the Republic of Macedonia. The third
scientific meething, Mycology, Mycotoxicology and Mycoses, Novi Sad.

Mitrev S., Kostadinovska Emilija, Pejcinovski, F. and Spasenoski, M. (2009): Dispersion of
the disease Bois noir in some vineyards in Macedonia. Plant Protection, Vol. XX: 49-54,
Skopje.
Mitrev, S., Kovadéevi¢ Biljana, Spasov, D. Nakova Emilija (2008): Pseudomonas agglomerans
and Pseudomonas sp. as causes of tomato pith necrosis, Plant protection, Volume XIX, No. 19,
Skopje.

Spasova Dragica, Mitrev, S., Spasov, D., Biljana Atanasova (2008): Critical periods of weed
competition in cotton. International Scientific Conference, Stara Zagora.

Mitrev S., Spasenoski, M. and Kostadinovska Emilija (2008): Molecular detection and
characterisation of grapevine phytoplasmas in Macedonia. Yearbook of Goce Delcev
University - Stip, Faculty of Agriculture. Vol. VIII: 07-17, Stip.

Karov I., Mitrev S., Kovacevié¢ Biljana and Kostadinovska Emilija (2008): Micosphaerella
graminicola (Fuckel.) Schroter. (Anamorf: Septoria tritici Rob ex Desm.) - causer of leaf
blotch diseases (Septoriosa) on wheat. Yearbook of Goce Delcev University - Stip, Faculty of
Agriculture. Vol. 8: 19-26, Stip.

Mitrev, S., Kovacevi¢ Biljana, Nakova Emilija and Spasov, D. (2008): Pseudomonas
agglomerans and Pseudomonas sp. as causes of tomato pith necrosis. Plant Protection, Vol.
XIX, No 19: 94-98.

Dragica Spasova, Mitrev, S., Spasov, D. and Biljana Atanasova (2008): Critical periods of
weed competition in cotton. International Scientific Conference, June 5-6, 2008, Stara
Zagora.

Pejcinovski, F., and Mitrev S., (2007): Agricultural Phytopathology, part 1, Monography, p. 1-
318, Publisher: "Goce Delcev" University - Stip.

Mitrev S., Nakova Emilija, Pejcinovski F. and Angelini Elisa (2007): Geographical
distribution of Bois noir phytoplasmas infecting grapevines in the Republic of
Macedonia. Bulletin of Insectology, Vol. 60 (2) ISSH 1721-8661.

Mitrev, S., Pejcinovski F. and Nakova Emilija, (2007): Presence of grapevine phymoplasma in
the season 2006 in the Republic of Macedonia. Proceeding of the 11l Congres of Ecologist of
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Mitrev, S. and Kovacevi¢ Biljana (2006): ,,Characterization of Xanthomonas axonopodis pv.
vesicatoria isolated from peppers in Macedonia”. Journal of Plant Pathology, Vol. 88, No. 3.
Mitrev S., Karov, 1., Mihajlov, Lj., Nakova Emilija, Kovacevic Biljana and Ristova Daniela
(2006): Tomato bacterial diseases in Macedonia. Plant Protection, VVol. XVII: 117-131, Skopje.
Stoimenova Elisaveta, Bogatzevska Nevena, Mitrev, S. and Daskalov, S. (2006): Resistence of
pepper accessions and lines to economicaliy important diseases. Yearbook for Plant Protection,
Vol. XVII: 100-109, Skopje.

Mihajlov Lj., Mitrev S., Vasilevski G. and Kovacevié Biljana (2006): ,Ilindenka” and ,,Pela”
first confirmed soybean varaieties in Macedonia. 42" Croatian Symposium on Agriculture,
Opatija.

Karov, I., Mitrev, S., Mihajlov, Lj., Nakova Emilija, Kovacevic Biljana and Ristova Daniela
(2005): Gibberella fujikuroi (Sawada) Wollenweber, the new parasitical fungus on rice in
Republic of Macedonia. Proceeding of Articles. | st Congress of Plant Protection. 29.11.-
02.12.2005: pg. 51. Ohrid.

Stoimenova Elisaveta, Mitrev, S. and Bogatzevska Nevena (2005): New sources of
tobamoviruses, CMV and bacterial spot resistance in pepper. Proceeding of Articles. | st
Congress of Plant Protection. 29.11.-02.12.2005: pg. 105. Ohrid.

Karov, I., Mitrev, S., Mihajlov, Lj., Ristova Daniela, Nakova Emilija, Kovacevic Biljana,
(2005): Heteranthera reniformis Ruiz & Pavon, new weed species for the flora of rice in the
Republic of Macedonia. Proceeding of Articles. | st Congress of Plant Protection. 29.11.-
02.12.2005: pg. 125. Ohrid.

Mihajlov, Lj., Karov, I., Mitrev, S. and Daniela Ristova (2005): Possibilities for production of
soyabean as second crop and herbicides application. Proceeding of Articles. | st Congress of
Plant Protection. 29.11.-02.12.2005: pg. 157. Ohrid.

Rafajlovska Vesna, Slavevska-Raicki Renata, Koleva-Gudeva Liljana, Mitrev, S. and
Srbinovska Marija (2005): Chemical constituents of pungent spice pepper (Capsicum annuum
L) from Macedonia. Yearbook of Institute of Southern Crops, Vol. 4/5: 57-66, Strumica.
Spasova Dragica, Mitrev, S., Ivanovski., M. and Spasov, D. (2005): Basic characteristics of
wheat variety Mila (Triticum aestivum spp. vulgare). Yearbook of Institute of Southern Crops,
Vol. 4/5: 125-135, Strumica.

Mitrev, S., Nakova Emilija and Kovacevic Biljana (2005): Review of the most important
bacterial diseases in Republic of Macedonia. Yearbook of Institute of Southern Crops, Vol. 4/5:
139-146, Strumica.

Liljana Koleva-Gudeva, Spasov, D., Mitrev, S. and Vesna Rafajlovska (2005): Capsaicin-
possibility of utalization as a biopesticide. Proceeding of Articles. It Congress of Plant
Protection. (223-227) Ohrid.

Mihajlov. Lj., Mitrev, S., and Karov, I. (2005): Possibilities, perspectives and datum for
soybean production in R. Macedonia. Scientific reports, Jubilee scientific conference,(117-
126), Pavlikeni, Bulgaria.




Participation in research projects

Project title

Period

Financed by

Role in the project (Pl or
participant)

COST Action FAO807
Integrated
Management of
Phytoplasma
Epidemics in Different
Crop System

2009-2011

EU

participant

Western Balkan Rural
Extension Network
through Curriculum
Reform

2009 - 2012

Tempus

Local coordinator

Using local resourses
for microregional
development
sustainable agribusines
and turism in the
Southern Balkan

2009 - 2012

Tempus

Pl

Providing optimal
conditions in vegetable
production by use of
renewable resources of
energy

2008 - 2009

MAFW

Pl

Establishment of
Research and
Information Centre in
Agriculture at the
Goce Delcev
University

2008 - 2009

Pl

SEE-ERA-NET project
Global epidemiology
of phytoplasma
diseases of economic
importance in
Southeast Europe

11.2007-07.2008

SEE-ERA-NET

participant

Implementation of
Novel
Biotechnological
Methods Towards
Food Security

07.2006-07.2009

Pl

Production of plant oil
as a bio-fuel

2006-2007

MON

Pl

Pepper diseases in
Macedonia and Bulgaria
- sort and raise variety,
sources for resisting and
selection material

2005-2007

MON

participant

Study of the important
disease costs and
damaging insects of
pepper in Strumica-
radovis and Valandovo
region

1996, 1997 and
2000

MON

participant

Study of the bacterial
disease costs of pepper
in Strumica region

1995 - 1997

MON

Pl

Study of the bacterial
disease costs at

2000 - 2002

MON

participant




tomatoes in Macedonia

Possibilities for the use
of some new methods to
get virus free material

2000 - 2002

MON

Pl

Rice diseases in
Macedonia

2000 - 2002

MON

participant

Genes characteristic in
pre-parasitical second
larva stadium of
Meloidoginae sp.
nematodes

2000 - 2002

MON

participant

Prognosis,
determination and
report of plant
pathogens and pests in
south-eastern part of
Macedonia

2000, 2001, 2003,
2004, and 2005

MZFW

participant

The use of the
biophisical methods in
agriculture

2001 - 2003

Pl

Investigation of
phitoplasma organism
as disease costs at
different plants

2004 - 2006

MON

Pl

Creating new soybean
varieties

2004 - 2006

MON

Pl

Sustainable low-input
cereal production:
required varietal
characteristics and crop
diversity

2004 - 2006

Pl

Tasks to be conducted in the frame of the project proposal (timetable)

- Responsible for inoculation of soybean seed with Bradyrhizobium japonicum.

- Responsible for examining the health status of soybean seed from the presence of phytopathogen

bacteria;

- Responsible of seed testing used for planting for their ability of germination;

- Responsible for monitoring the health status of the varieties and lines of soybean during their

vegetation from the presence of bacterial pathogens;

- Responsible of organizing the sampling of soil from contaminated areas along the Zletovska river in

the second year of the duration of the project;




Senior Scientist/ Researcher

Name Surname Prof. Dr. llija Karov
Title Doctor of agriculture sciences
Position Full Professor and Dean of the Agriculture faculty, UGD -
Shtip
Address Krste Misirkov bb
Tel./Fax. 032 550 — 601; 032 390 700
e-mail ilija.karov@ugd.edu.mk
Short CV:

Prof. d-r. llija Karov at the time, Dean of the Agriculture faculty at the University of Goce Delcev —
Shtip, obtained his PhD in 1982 at the Agriculture faculty in the University of Novi Sad, working on
the plant pathogen fungus Magnaporthae grisea. From 05.02 — 30.10. 1986 have a scientific stay in
Beaumont, Texas, SAD, in the University A & M working on the plant pathogen fungus Pyricularia
orizae, causer of the disease fire blight on rice. His primer scientific occupation is identification and
determination of plant pathogen fungi.

Work career: 1976-1992, Institute for rice, Kocani, Phytopathologist; 1992-1994, Agrocentar,
Kocani, Director; 1994-1998, Parliament of Republic of Macedonia, Skopje, Deputy; 1998-
2000, Agrocentar, Kocani, Director; 2000-2007, Institute of Southern Crops, Phytopathologist;
2007- at the time, Goce Delcev University, Faculty of Agriculture (Dean and Full Professor)

In his long scientific carrier he has made identification of many phtopathogenic fungi and weeds, some
of them for the first time in the Republic of Macedonia. He took a part in may scientific congresses in
the country and abroad.

Scientific papers published in the last 5 years, indicating the impact factor according to JSR
database of Thomson Routers (if any) of the journals in which each paper was published

1. Karov ., Mitrev S., Kostadinovska Emilija (2009): Gibberella fujikuroi (Sawada) Wollenweber, the
new parasitical fungus on rice in the Republic of Macedonia. The third scientific meething, Mycology,
Myecotoxicology and Mycoses, Novi Sad (175-182).

2. Karov 1., Mitrev S., Kostadinovska Emilija (2009): Bipolaris sorokiniana (Telemorph
Cochliobolus sativus) — causer of barley leaf lesions and root rot in Macedonia. Zbornik Matice srpske
za prirodne nauke 116, 167 — 174,

3. Ilija Karov, Sasa Mitrev, Biljana Kovacevik and Emilija Kostadinovska (2009): Diversity of
fungal pathogens infecting Hordeum L. in Macedonia, symptoms and morphology. International
Conference on Plants & Environmental Pollution, Kayseri, Turkey (in press).

4. Karov I., and Biljana Kovacevik (2008): Puccinia Graminis and Blumeria graminis f.sp. tritici,
micosis present on wheat and barley in Macedonia. Yearbook of Plant Protection, Volume XIX,
Skopje, 99-102.

5. Ilija Karov, Sasa Mitrev, Biljana Kovacevik and Emilija Kostadinovska (2008): Survey of
barley and wheat parasitic microflora in the Republic of Macedonia. University of Goce Delcev — Stip,
Faculty of Agriculture. Yearbook 2008,Volume VIII, 37 — 45.

6. llija Karov, Sasa Mitrev, Biljana Kovacevik and Emilija Kostadinovska (2008):
Mycosphaerella graminicola (Fuck.) Schroter (Anamorf: Septoria tritici Rob ex Desm.) — Causer of
leaf blotch diseases (septoriosa) on wheat. University of Goce Delcev — Stip, Faculty of Agriculture.
Yearbook 2008,Volume VIII, 19 — 26.

7. llija Karov, Sasa Mitrev, Mihajlov Lj., Biljana Kovacevik, Ristova Daniela and Emilija
Nakova (2007): Cochlobolus sativus (Ito & Kurib) causer of root rot , steam rot and leaf lesion in
barley. University of Goce Delcev — Stip, Faculty of Agriculture. Yearbook VIII, 37 — 45.

8. Mitrev S., Karov I., Mihajlov Lj., Nakova Emilija, Kovacevic Biljana, Ristova Daniela
(2006): Tomato bacterial diseases in Macedonia. Plant Protection, Skopje. Vol. XVII: 117-131.
9. llija Karov, Sasa Mitrev, Biljana Kovacevik, Ristova Daniela and Emilija Nakova (2006):

Wheat diseases in the Republic of Macedonia. University of Goce Delcev — Stip, Faculty of
Agriculture. Yearbook VI, 17 — 26.

10. Mihajlov Lj., Karov I., Mitrev S., Ristova Daniela (2005): Possibilities for production of
soybean as second crop and herbicides application. | Congress of Plant Protection, Obhrid,
29.11.-02.12.2005: Proceeding of Articles: 157.

11. Karov |., Mitrev S., Mihajlov Lj., Ristova Daniela, Nakova Emilija, Kovacevic Biljana (2005):




Heteranthera reniformis Ruiz & Pavon, new weed  species for the flora of rice in the Republic of
Macedonia. | Congress of Plant  Protection, Ohrid, 29.11.-02.12.2005: Proceeding of Articles: 125.
12. Karov I., Mitrev S., Mihajlov Lj., Nakova Emilija, Kovacevic Biljana, Ristova Daniela
(2005): Gibberella fujikuroi (Sawada) Wollenweber, the new parasitical fungus on rice in Republic of
Macedonia. | Congress of Plant Protection, Ohrid, 29.11.-02.12.2005: Proceeding of Articles: 51.

13. Mihajlov Lj., Mitrev S., Karov I. (2005): Possibilities, perspectives and datum for soybean
production in R. Macedonia. Scientific reports, Jubilee scientific conference, Pavlikeni, Bulgaria.
Proceedings: 117-126.

Participation in research projects

Project title Period Financed by Role in the project
(PI or participant)
Capsicum Balkan 2010 - 2013 SEE-ERA.NET participant
Biodiversity PLUS, Joint Call
Providing optimal 2008 - 2009 MZSV participant

conditions in vegetable
production by use of
renewable resources of
energy

Pyricularia grisea — 2006-2008 MON participant
causal agent of rice
blast in Republic of
Macedonia and
People's Republic of
China and
identidication of
resistant rice cultivars.
Investigation of 2004 - 2006 MON participant
phitoplasma organism
as disease costs at
different plants

Tasks to be conducted in the frame of the project proposal (timetable)

- Responcible for examining the health status of soybean seed from phytopathogen fungi and storage
pests;

- Responsible for monitoring the health status of the varieties and lines of soybean during their
vegetation from the presence of fungal pathogens;

- Responcible for organizing the sampling of soil from contaminated areas along the river Zletovska in
the first year of the project duration;




Senior Scientist/ Researcher

Name Surname Prof. Dr. Blazo Boev
Title Doctor of geological and mining sciences
Position Full professor and Vice -rector of the UGD — Shtip
Address Krste Misirkov bb
Tel./Fax. 032 550 556; 031 390 700
e-mail blazo.boev@ugd.edu.mk
Short CV:

Prof. d-r. Blazo Boev obtained his PhD in 1986 at the University Ss Chyril and Methodius- Skopje,
Republic of Macedonia. From 1980 — 1981 work as a geologist at the FENI Nickel, Steel and
Antomony Industry in Kavadarci. From 1981 — 2007 work as assistant, Profesor and Dean of the
Faculty of Geology and Mining, University Ss Chyril and Methodius — Skopje. Since 2007 work as a
Vice — rector of the University of goce Delcev — Shtip. In his scientific career has 97 published SCI in
respected journals, 7 textbooks and monographs and has a great number of projects in the country and
abroad. His scientific work has great influence not only in the field of gelogy but in the field of
ecology, too.

Scientific papers published in the last 5 years, indicating the impact factor according to JSR
database of Thomson Routers (if any) of the journals in which each paper was published

1. Zajkova, V, P., Stafilov, T., Cundeva, K., Boev, B, (2003) : FLOTATION
SEPARATION OF Cd, Co, Cr, Cu, Ni AND Ti FROM CALCIUM

MINERALS AND THIER DETERMINATION BY INDUCTIVELY

COUPLED PLASMA-AROMIC EMISSION SPECTROMETRY

2nd Black Cea Basin Conference on Analytical Chemistry

2. Boev, B., Lepitkova, S, (2003): MICROELEMENTS IN THE SOILS AND ASHES
OF THE PLANTS VIOLA ALSHARICA AND THYMUS ALSHARENSIS OF

THE ALSHAR SITE-MACEDONIA, 7th ICOBTE, SYM-01, 64-65, Upsala

3. Boev, B., Lepitkova, S, (2003): SOIL CONTAMINATION IN THE VICINITY

OF PROBISTIP, Firts Conference on Applied Environmental Geology (AEG’03)
BE-228, 22-23,

4. Pavicevic, M, M., Amthauer, G., Boev, B, (2003): DIE BESTIMMUNG DER
EROSIONSRATE IM ALLCHARGEBIET(MAZEDONIA) MIT HILFE
LANGLEBIGER KOSMOGENER RADIONUKLIDE, Mitt.Osterr. Miner.

Ges.148.

5. Zajkova-Paneva, V., Stafilov, T., Boev, B, (2003): FLOTATION SEPARATION OF
Cd, Co, Cr, Cu, Ni AND Ti FROM CALCIUM MINERALS AND THIER
DETERMINATION BY INDUCTIVELY COUPLED PLASMA-AROMIC EMISSION
SPECTROMETRY,

Geologica Macedonica. VVol.17, 87-93

6. Boev, B., Lepitkova, S, (2003): GEOCHEMICAL CHARACTERSITICS ON THE
THERMO-MINERAL WATERS FROM THE KOZUF Mts, 2nd Conference on

the geothermal energy in the Republic of Macedonia, 61-67

7. Pavicevic, M., Wild, E, M., Kutchera, W., Boev, B., Prohaska, T., Berger, M.,
Stefan,l. (2004 : AMS MEASURMENTS OF 26Al IN QUARTZ TO ASSESS

THE COSMIC RAY BACKGROUND FOR THE GEOCHEMICAL SOLAR
NEUTRINO EXPERIMENT LOREX, Nim, 2004

8. Jovanovski, G., Boev, B., Makreski, P., Najdovski, M., Mladenovski, G, (2004):
SILICATE VARIETIES AND THEIR LOCALITIES-IDENTIFICATION

BY FT IR SPECTROSCOPY, Bull. of the Chemists and Technolog. Of

Macedonia, Vol.22 No.2 111-141,

9. Boev, B., Lepitkova, S, (2004): WASTE WATERS OF THE THE TOWN OF STIP
AND THIER CHARACTERISTICS, 4nd International Workshop on Research

on Irrigation and Drainage, 521-527 ,Skopje, 2004

10. Lepitkova, S., Boev, B, (2004): GEOCHEMICAL PROPERTIES OF THE WATERS
OF RIVER BREGALNICA, 4nd International Workshop on Research on




Irrigation and Drainage, Skopje, 2004, 485-493

11. Lepitkova, S., Boev, B, (2004): GEOCHEMICAL INVESTIGATIONS OF THE
SOILS IN THE VICINITE OF THE RIVER ZLETOVSKA, 4nd International
Workshop on Research on Irrigation and Drainage ,Skopje, 2004, 505-513,

12. Boev, B., Lepitkova, S, (2004): TERTIARY INTRUSIVE ROCKS IN THE

CENTRAL PART OF VARDAR ZONE

Sthinternational Symposium on Eastern Mediterranean Geologu, Volume 3,
1095-1097, Thessaloniki, 2004
13. Lepitkova, S., Boev, B, (2004): THE PRESENCE OF LEAD IN THE HUMAN

ENVIRONMENT OF THE SITY OF SKOPJE

10th G.S.G.International Congress, Procceding, 471-472
14. Boev, B., Ledpitkova, S, (2004): SOIL CONTAMINATION IN THE VICINITY OF
RIVER ZLETOVSKA. 10th G.S.G.International Congress, Procceding, 354-355

Participation in research projects:

Project title

Period

Financed by

Role in the project (Pl or
participant)

Monitoring of flowing
waters in
eastern macedonia,

Ministry of
Environment in
Macedonia

Pl

Monitoring of the River
Bregalnica and
contamination by heavy and
toxic metals

CARDS program

Pl

Waste waters from the town
of Stip,

CARDS program

Pl

Waste waters from the town
of Skopje,

Municipality of Skopje

Pl

Project for protection zones
around the springs for water
supply of the town of
Kavadarci

Municipality
of Kavadarci

Pl

Asbestos at the Blace border
crossing,

Ministry of
Environment and
Phisycal Planing

Pl

Asbestos in the General
Jankovic cement company,
Kosovo,

European Agency for
Reconstructing

Pl

Ecological-technological
project for BIM,

Sv. Nikole, special issue to
Asbestos

Pl

Ecological project for Sivec
marble mine

Pl

Ecological project for
Belovodica marble mine

Pl

Ecological project for
Samarnica granite mine

Pl

Ecological project for
Krusevica granite mine

Pl

Ecological project for
Studena Voda nickel mine

Pl

Ecological project for
Mramorani granites mine

Pl

Ecological project for
Dupjacani granites mine

Pl

Ecological project for
Veprcani marbles mine

Pl

Contamination of the soils
by heavy and toxic metals
within the Zletovica
Hydrosystem.

JICA-Project

Pl

Soil Contamination
Management Related

to Mining in the Republic of
Macedonia

JICA-Project

Pl




Anthropogenic Effects on UNESCO project Pl
the Human

Environment in the Tertiary
Basins in the

Mediteranean

Ultralow Concentration of Ministry of Scienceand | P|
Asand Tlin Education of the

the Soils in the Republic of Republic

Macedonia of Macedonia

Tasks to be conducted in the frame of the project proposal (timetable)

- Responcible for organizing the whole process of investigation of cadmium in soil and plant material;
- Interpretation of the results from investigations about the presence of cadmium in soil;
- Statistical treatment of the results;




Junior researcher (use separate sheets for each participant, minimum 2 participants)

Name Surname Vesna Zajkova Panova

Title MSc

Position Assistant

Address Faculty of natural sciences

Krste Misirkov bb

Tel./Fax. 00389 32 550 572

e-mail vesna.zajkova@ugd.edu.mk
Short CV:

Academic gualifications

M.Sc — 2003

DETERMINATION OF TRACE ELEMENTS IN DIFFERENT MINARALS BY ATOMIC
EMISSION SPECTROMETRY WITH INDUCTIVE COPULED PLASMA, Skopje, 2003
Analytical chemistry; Instrumental methods for chemical analyses

University Ss. ,,Cyril and Methodius,, - Skopje, Faculty of Naturaly and mathematics sciences,
groups- chemistry;

B.Sc. - 1989

University Ss. ,,Cyril and Methodius,, - Skopje, Faculty of Naturaly and mathematics sciences,
groups- chemistry;

Teaching

Inorganic chemistry, Analytical chemistry, Geochemistry

Research interests

Analytical instrumental chemistry:

- Applications of instrumental methods, AES-ICP and AAS- ETA for determination of trace
elments in geology, minning, agriculture and ecology;

- Investigations for new analytical methods for separation and preconcentration of trace
elements (flotation and liquid-liquid extraction) and determinations of trace elements with AES-ICP
and AAS- ETA;

- Environment protection

Scientific papers published in the last 5 years, indicating the impact factor according to JSR
database of Thomson Routers (if any) of the journals in which each paper was published

1.Katarina Cundeva Trajce Stafilov, Gorica Pavlovska, Dragica Zendelovska and Vesna Zajkova
Paneva, ETAAS DETERMINATION OF CADMIUM IN NATURAL WATER AS INDICATOR OF
POLUTION FROM LEAD AND ZINC SMELTTING PLANT, J. Ins. Sci. techn. Balikesir
University, 2000, 2 (2). 2nd AACD Special Issue.

2. T. Stafilov, G. Pavlovska, K. Cundeva, D. Zendelovska, V. Paneva, Separation, pre——con————-
centration and determination of cadmium in drin—king waters, J. Environ. Sci. Health, Part A, 36, 735-
746 (2001).

3. V. Zajkova, T. Stafilov, B. Boev, Flotation separation of Cd, Co, Cr, Cu, Ni and TI from calcium
minerals and their determination by induc—ti—vely coup——led plasma - atomic emission
spectrometry, Geologica Macedonica, 17, 87-93 (2003).

4. P. Makreski, V. Paneva, G. Jovanovski, T. Stafilov, D. Zendelovska, AAS and AES-ICP
deter——mination of trace elements in some iron minerals, 3rd Aegean Ana—lytical Chemistry Days,
Polihnotos, Lezvos, Proceedings, 440-443 (2002).

5.T. Sijakova-lvanova, V. Zajkova Paneva, Mineralogical characteristics of an—dra—dite and grosular
of the Sasa ore field, Geologica Macedonica, 17, 53-57 (2003).

6. V. Zajkova Paneva, Opre—de—lu—vawe na elementi vo tragi vo raz—li~—ni mine—ra—li so atomska
emisiona spektrometri—ja so in—duk—tivno spregnata plazma, magisterska rabota, Prirodno-
matemati~ki fakultet, Skopje, 2003.

7. Paneva Zajkova, Vesna; Cundeva, Katarina; Stafilov, Trajce, Inductively coupled plasma- atomic
emission spectrometry method for determination of trace elements in a alkaline- earth matrices after
flotation separation, Spectrochimica Acta part B: Atomic Spectroscopy, Vol. 60, Issue.3, 2005, pp.
403- 407.

8. T. Sijakova-lvanova, V. Zajkova Paneva, |.Donova, Mineralogical characteristics of calcite from
Zletovo, Sasa and Bucim deposits, Geologica Macedonica, 20, 13-17 (2006).




9. B.Boev, S. Lepitkova, V. Zajkova Paneva, L. Georgiev, Trace elements in apple fruits of several
regions in the Republic of Macedonia, Geologica Macedonica, 20, 27-32 (2006).

10. Vesna Zajkova Paneva; Katarina Cundeva; Trajce Stafilov, Flotation Separation of Trace elements
from Alkaline- Earth matrices by Co(lll) Hexamethylenedithiocarbamate before ICP-AES
Determination, Geostandards and Geoanalytical Research, 31 (1), 51-60 (2007).

Participation in research projects

Project title Period Financed by Role in the project (Pl or
participant)
Ouenka Ha 2000-2003 participant

MOTEHIHjATHOCTA Ha
TaIMyMCKUTE MHHEPAIIH BO
HaoranumTeTo Amap

Vrorpeba Ha TaIMyMOBI 2000-2003 participant
MHHEPAJIH KaKo JAETEKTOPH
Ha HEYTPHHOTO CO MOTEKIIO

OJ1 COHLIETO.
KoHueHTpupame 1 2000-2003 participant
OIIpeJIENyBabe Ha TEMIKUTE
METaJIi BO BOJACHH MaTPHLI

XeMHCKH COCTaB Ha 2004 participant
MHHepaiuTe Ha Makenonuja
MOHHTOPUHT Ha BIIMjaHUETO 2004-2005 participant

Ha HU3JICBAKBLCTO Ha
jaroBHHATA O] KAMECHHYKA
peka Bp3 KBAJIUTETOT HA
TIOBPIIMHCKUTE BOAU U
3arajIeHOCTa Ha BO3yXOT BO
MaKeJOHCKa KaMEHHULa,

Study of capacity 2006 participant
development for soil
contamination management
related to mining in the
republic of Macedonia, JICA

Contamination of the soils
by heavy and toxic metals
within the Zletovica
Hydrosystem.

VATpaHUCKHU KOHIEHTPAIUH 2006-2008 participant
Ha TalHyM U apceH BO
oysy Ha PemyOinmka

Makenonuja, OunarepaieH

npoekT Permybmmka
MaxkenoHnja- penyoka
XpBatcka,

Title of the MSci or PhD theses

Tasks to be conducted in the frame of the project proposal (timetable)

- Responcible for determination of cadmium in soil and plant material;




HcTpaxyBauka HHPPACTPYKTYpa

HcrpakyBauku kanauuTeTH/onpemMa
Hanmere nmerameH ommc Ha WHQpACTPyKTypaTa W olpemara Koja ke Omme Ha pacrojlarame Ha
HCTPaXKyBauUTE BO NHCTUTYIIUUTE KOU yIECTBYBAAT BO HIPOCKTOT

Cure in vitro aHanM3M ¥ J1a0OPAaTOPUCKH UCIIUTYBama ke Oupat HampaBeHW Bo JlaGopaTopujara 3a
3allITUTa Ha pacTeHHjaTta M J>KUBOTHATa cpenuHa npu 3emjopenckuor ¢axynrer, YU — Iltum.
JlabGopaTopujara pacrojara co ILEJIOKyNHaTa HWH(pacTpyKTypa W TEXHHYKAa OIPEMEHOCT 3a
peanu3anja Ha aKTUBHOCTUTE MIPEIBUICHH CO OBOj IIPOCKT:

- TepeHcko BO3UIIO

- ICP (inductively coupled plasma spectroscopy)

- CucreM 3a MUKpOOpaHOBa IUTECTHja

- I'en Ganka

- Opamxepuja (400 m?)

- ABTOKIIaB

- lHKy06aTop 32 MUKPOOPTaHU3MH

- [lonurepmocTat

- pH metap

- Mukpockon

- Thermocycler (Amapar 3a PCR)

- TypOungmmerap

- Boprekc

- Besbexnocna komopa (Jlammaap)

- 1Tab0PaTOPUCKO PEIIO CO MEIIANIKA

- OUTOTPOH

- Amapart 3a yJiTpa 4ucTa Boja

- Llentpudyra

- Opwxkunep a — 80 °C

- Opwxkunep va +4 u - 20 °C

- JJaboparopujata 1CTO Taka € OIpPEMeHa CO LIEIOKYITHUOT CUTEH UHBEHTAp, CTaKJIapuja U XeMHUKaIuu
HEOIXOJHH 32 N3BEAYBaEC Ha aHATU3HTE.




Research infrastructure

Facilities available in the Researchers Team’s laboratory (if applicable)
Provide a detailed list of the infrastructure and equipment available and necessary for the proposed research

In vitro analysis and laboratorial investigations are going to be performed in the Laboratory for plant
and environmental protection of the Agriculture faculty, UGD — Shtip. The laboratory have all the
necessary infrastructure and technical equipment for the realization of the activities in the project:

- Car for field investigations

- ICP (inductively coupled plasma spectroscopy)
- System for microwave digestion
- Gen bank

- Greenhouse (400 m2)

- Avtoclave

- Incubator for microorganisms

- Polythermostat

- pH meter

- Microscope

- Thermocycler (for PCR analysis)
- Thurbidimeter

- Vortex

- Safety chamber

- laboratory hot plate with strirrer
- Growing chamber

- Aparatus for Ultra Pure Water

- Centrifuge

- Frizzat - 80 °C

- Frizzat +4 and — 20 °C

Laboratory also is fully equipped with glass stuffs and chemicals for analysis performing.




DPUHAHCHCKH ILJIAH:

Tpomouu (8o MK/I)
bp. Buja Ha Tpomok IIpBa roauHa Bropa roauna | BKynHo
420 ITaTHH ¥ THEBHU TPOLIOIH 300 000 400 000
421 Tpoonn 3a rpeeme, 41 000 41 000 82 000
TCJICKOMYHUKAUCKHA TPOIIOUH,
TPAHCHOPT H CJL
423 Maua 1aGopaTopucka onpema, 74 000 74 000 178 00
NMOTPOLIeH MaTepHjaJj, ApyrH
MaTepHjaan
424 IlonpaBKHU U CEPBUCHH YCIYTH 10 000 10 000 20 000
425 JloroBOpHH ycJayru 10 000 10 000 20 000
BKYIIHI TPOIIOLIN 465 000 135000 600 000
@OUHAHCUCKA MOAPIIKA (IPUXOIH):
I/I3B0p IIpBa rognna Bropa roamna | Bkynno
CamoduHancupame
Apyru nomamxu -
U3BOPH
Merfynapoanu -
U3BOPH
Munucreperso3a | MOH 515 000 85 000 600 000
o0pa3oBaHue u
HayKa
BKYITHO TIOAPTIKA 515 000 85 000 600 000




Financial Plan

Expenditures (in MKD)

No. Purpose First year Second year Overall
420 Travel and daily allowances 300 000 300 000
421 Expenditures for Heating, 41 000 41 000 82 000
communication, transport
423 Small laboratory inventory, chemicals, 74 000 74 000 178 00
other materials.
424 Repairment of instruments and servicing | 10 000 10 000 20 000
425 Services by contract 10 000 10 000 20 000
TOTAL COSTS 465 000 135000 600 000
Financial support
Institution/Sourse First year Second year Overall
Self-financing
(Institution)
Other domestic
sources
International
sourses
Ministry of MES 465 000 135 000 600 000
Education and
Science
TOTAL SUPPORT 465 000 135 000 600 000




Anexkc 1

HacJjioB Ha MPOEKTOT: YJOI'ATA HA CUMBUOTCKATA
A3OTOPUKCAIINJA KAJ COJATA n MOKHOCTA 3A
OTCTPAHYBAILE HA TEHIKU METAJIN OJ1 IIOYBA

IIpoexr bp:

CorJacHocT Ha HCTPAKYBAYUTEC U HHCTUTYIUMUTE BKIYYCHHU BO IIPOCKTOT (OL[ CUTE
HCTPaXyBadH BKIYYCHH BO MPOEKTOT - [0 MOTpeda 1a ce 3roJeMHK OpOjoT Ha COOJBETHHUTE MOJIHEHA) .

I'naBen ucrpaxysau: | llpod. /I-p. Jbynuo Muxaunsios
(Mme, noTIHUC U 1aTyM)

HcrpaxkyBau: IIpod. A-p. Cama Mutpen
(Mme, noTIuc u 1atym)
HcrpaxkyBau: IIpod. A-p. baaxo boes
(Mme, noTIUC U 1aTyMm)
HcerpaxkyBau: Hpod. A-p. Unuja Kapos
(Wme, nOTIHUC U 1ATYM)
Muaa ucrpaxyBavy: M-p. Becna 3ajkona [1anoBa
(Mme, noTmmc u ratym)
PakoBuauTes Ha HNme u npe3ume, 3Bame:
HHCTHTyIIHj ara Ha pod. A-p. .Cama Murtpes, Pexrtop.

Hucrurynuja: Yausepsurer I'one Jlenues - HTtun
rJIaBHUOT

IHoTnuc u meyart
HCTPAXKyBay4
PakoBuaures Ha HNme u npe3ume, 3Bamwe: IIpog. I-p. Camma Murtpes, Pexrop.
WHCTHTYIM)aTa HA HNucruryuuja: Yuusepsurer I'one denues - HTtun
OCTaAaHATHUTE

Hornuc u neyar
HCTPAKyBaYH
PakoBuaures Ha HNme u npe3ume, 3Bamwe: [Ipod. J-p. Cama Murpes, Pexrop
WHCTHTYIIM)aTa HA HNucruryuuja: Yuusepsurer I'one denues - HTun
OCTaAaHATHUTE

Hornuc u neyar
HCTPAXKYBAYH
PakoBuaures Ha HNme u npe3ume, 3Bame: [Ipod. I-p. Camna Murtpes, Pexrop
WHCTHTYIIM)aTa HA Hucruryuuja: Yuusepsurer I'one denaues - HlTtun
OCTaHATHUTE

Hornuc u neyar
HCTPAXKYBAYH
PakoBuaures Ha HNme u npe3ume, 38ame: [Ipod. I-p. Camna Murtpes, Pexrop
WHCTHTYM)aTa HA HNucruryuuja: Yuusepsurer I'one denues - HTun
OCTaAaHATHUTE

IMornuc u nmeyar

HCTPAKYBAYH




AHEKC 2

(ma ce MPHUIIOKM OPUTMHAIHA M3jaBa 3a CEKOj UCTPaKyBay BKIYYEH BO IIPOCKTOT)

N3jasa

Jac __ Tpod. I-p. Jbynuo MuxajioB U3jaByBaM JeKa CyM/He CyM

Y4eCHHK/TJIaBeH UCTPA’KyBay BO CJIeIHUTEe TEKOBHU NPOEKTH (UHAHCUPAHH HJIH
kopupuancupann ox MOH (momos1HM CO0ABETHO)

HacJyioB Ha IpoeKkTOT

Tun Ha npoexkT
(HauMOHAJIeH, OuJaTepaseH)

Ilepuon

Bup Ha ydyecTBO (rnasen
HCTPAKYBay WM MCTPAKYBaY)

He cym yyecHHUK BO MPOKTH (PpMHAHCHPAHHU WJIH KOPUHAHCHPAHHT
o1 MUHHCTepPCTBOTO 32 00pa30BaHMe H HAYKa

Jatym

IHoTnuc




AHEKC 2

(a ce MpHUIIOKM OPUTHMHAJIHA M3]aBa 3a CEKOj UCTPaXkKyBad BKIIY4YEH BO IIPOEKTOT)

N3jasa

Jac __ TIpod. I-p. Cama MutpeB

H3jaByBaM JeKa CyM/He CyM

Y4eCHHK/TJIaBeH UCTPA’KyBay BO CJIeIHUTEe TEKOBHU NPOEKTH (UHAHCUPAHH HJIH
kopupuancupann ox MOH (momos1HM CO0ABETHO)

HacJyioB Ha IpoeKkTOT Tun Ha npoexkT Ilepuon | Bua Ha yuecTBO (rnasen
(HauMOHAJIeH, OuJaTepaseH) HCTPAKYBay WM MCTPAKYBaY)
JljarHocTunMpame, KOHTpPoJa U
3amTuTa o7 PUTOIIA3MUTE 2010 -
. HanmnMOHAJICH I'nmaBen HCTpaXXyBald
MPUYMHUTENIN Ha O0JIeCTH Kaj 2012

BHHOBATA JI03a M OKOJIHATA
BereTaiuja

He cym yyecHHK BO IPOKTH (pMHAHCHPAHU MU KOPHUHAHCHPAHU
o1 MUHHCTEpPCTBOTO 32 00pa3oBaHMe H HAYKa

Hatym

IHoTnuc




AHEKC 2

(a ce MPHUIIOKM OPUTMHAIHA M3jaBa 3a CEKOj UCTPaKyBay BKIy4eH BO MIPOCKTOT)

N3jasa

Jac __ Ilpod. JI-p. Braxo Boes H3jaByBaM JeKa CyM/He CyM
Y4eCHHK/TJIaBeH UCTPA’KyBay BO CJIeJIHUTEe TEKOBHU NPOEKTH (GUHAHCUPAHH MJIH

kopudpuancupanu ox MOH (nomosiHu cooaBeTHO)

HacsoB Ha IpoeKkTOT Tun Ha npoexkT Iepuox | Bua Ha yuecTBO ( rnasen
(HauMOHAJIeH, OujaTepajeH) HCTPAKYBay WM MCTPAKYBaY)

VYiTpa HUCKa KOHIICHTpaIlfja Ha TaJHyM H 2010 -

apceH BO MOYBHTE BO PemybOmika OmnatepaneH 2012 TJIaBeH UCTpakyBad

Maxkenonwuja

OzpenyBatse Ha CTEIICHOT Ha epO3Hja BO OwmnarepasieH 2010 - | rmaBeH HCTpaKyBad

HaolanuiTe ANMmap co NpruMeHa Ha 2012

JOJITOKUBEAUYKH PaNo HYKIEUIU Al® y
Bel®

He cym yyecHHK BO IPOKTH (pMHAHCHPAHU MU KOPHUHAHCHPAHU

(11§ MI/IHHCTepCTBOTO 3a 06pa3OBalme " HayKa

Jatym HHornuc




AHeKc 2

(ma ce PHUIIOKM OPUTHHAIIHA M3jaBa 33 CEKOj UCTPaKyBad BKIIYYEH BO MPOCKTOT)

N3jasBa

Jac __ Ilpod. I-p. Nauja Kapos H3jaByBaM JeKa CyM/He CyM
Y4YeCHUK/TJIaBeH HCTPA’KYBa4d BO CJIeJHUTE TEKOBHHM NMPOEKTH (PMHAHCHPAHU WJIN

kopudpuancupanu ox MOH (momosiHu cooaBeTHO)

HacJji0B Ha IpoeKTOT Tun Ha NpoexT
(HanuoHaseH, OujaTepajieH)

Ilepuon

Bug Ha yuecTBO (rnasen
HCTPaKyBay WM MCTPAKyBay)

He cym yyecHHK BO IPOKTH (pMHAHCHPAHU MU KOPHUHAHCHPAHU

(11§ MI/IHHCTepCTBOTO 3a 06pa30BaHl/le " HayKa

Jatym HHornuc




AHeKc 2

(ma ce mpHUIIOKM OPUTHHAIIHA W3jaBa 33 CEKOj UCTPaKyBad BKIIYUEH BO MPOCKTOT)

N3jasBa

Jac ___M-p. Becna 3ajkoBa [1anoBa _HM3jaByBaM JeKa CyM/He CyM
Y4YeCHUK/TJIaBeH HCTPA’KYBa4d BO CJIeJHUTE TEKOBHHM NMPOEKTH (PMHAHCHPAHU WIH
kopudpuancupanu ox MOH (momosiHu cooaBeTHO)

HacJioB Ha IPOEKTOT Tun Ha npoexkT ITepuon | Bua Ha y4ecTBO (raasen
(HaMOHAJIeH, OnJIaTepasIeH) HCTPaKyBay WM MCTPAKyBay)

VYiTpa HUCKA KOHIICHTPAIKja Ha TATUYM H 2010 -

apceH BO nouBuTe BO PemyOnnka OunarepaieH 2012 UCTpaKyBau

MakenoHuja

He cym yuyecHHK BO NPOKTH (puHAHCHPAHHU WiH KouHAHCHpaHu | /
o1 MHHHCTepPCTBOTO 32 00pa3oBaHMe H HAYKa

Hatym IHormuc




