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1.
CaxeTak

YOBOj MoHOTpadHjH TpHUKa3aH je KOpHjaHaap Kao JICKOBUTA, apOMaTHIHA U
3a9MHCKa OMJbKA, KOja IIIUPOM CBETa UMa IMPOKY NMPUMEHY HE CaMO Y Tpa-
JTUIIMOHATHO] ¥ MOJIEPHO] METUIIMHY Beh U Y CBaKOJHEBHO] HCXPaHH Kao 3a4iH
u nioBphe.

Y moHorpadwuju cy aare uHopmanuje o IMEHy OMIbKe, TOPEKITY U HCTOPH)H,
K20 U 0 HBEHUM MOP(]OIOMIKUM KapakTepucTHKama. Jlata je W cucTeMaTHKa
Koja ce 3acCHMBa Ha MOPQOJIOIIKUM KapaKTEPHCTHKAMa W KapaKTepUCTHKama
€TapCKOT yJba U3 IUI0I0BA KOPUjaH/Ipa.

Y MoHorpaduju je 1eTajbHO aHAIM3UPaH CajpKaj eTapCKor yiba Koje je Oro-
BOPHO 3a crenu¢uyan mupuc kopujanupa. Etapcko yibe je, y crBapy, cMeua
JIaKO MCTIApJbUBHX jEMILErHa, YMJH CACTaB je APYraunju KOJ 3€JIeHe OUIbKE U
3PEJIOT IO/, LITO j€ MOCIEANA APYTadhjer XEMH]CKOr cacTaBa, KOME je Moc-
Behena moceOHa maxkma. OOpalhern cy U GakTopu KOjU yTUIY Ha KOJIUIUHY U
cacraB eTapckor yJba. [lopen eTapckor yiba, 1aT je mpuKa3 v IPyTUX jeIumhEemha
MPUCYTHHUX Y OBOj OMJBIIM Kao IITO je MACHO YJbe, KOjer MMa 3HauajHO BHILE O]
€TapCKOT, U 3Ha4yajaH je U3BOp METPOCEINHCKE KUCEINHE.

MoHorpaduja ce 0aBu M aHAIM30M arpOCKOJIOIIKUX YCJIOBA YCIIEBama OBE
Ousbke, U peHoNMONIKKM (hazama, ajii 1 morpedaMa 3a TOMIOTOM, BIATOM U CBe-
TiomThy Kpo3 pa3BOjHHU MUKIYC.

Kako ce ka0 cipoBHHa NCKIJbYYHBO KOPUCTH rajeHa OMJbKa, y 0BOj MOHOTpadHju
je IeTajbHO OMHCAHO Tajele KOpWjaHIpa, NpU YeMy je HapouuTa Maxmba
noceeheHa mogopeny, 00paan 3eMibHIITa 1 yOpermy Kako Y KOHBEHITHOHATHOM
TaKoO M y OPraHCKOM CHUCTeMY parapema. [lomTo ce kopujaHaap pa3MHOXKaBa
MCKJbYYHBO AMPEKTHOM CETBOM, aHAJIM3HPAHHU Cy BPEME CETBE, CETBEHA HOPMa
¥ KBAJMTET CEMEHCKOT Marepujaia (CHepruja Kiujama M yKyIlHa KIHjaBocT),
Kao 1 MoryhHOCTH 31pyXuBarba Kopujanapa ca apyrum 6usbkama. Hera ycesa,
GonecTn M WTETOYNHE 3ay3UMajy 3HA4ajHO MECTO Y 0BOj MOHOrpaduju. XKersa,
MPUHOC U Tpepana Takohe cy TeMa, Kao U KaJKylalja Mpor3BOAE.

VY MoHorpaduju Cy npuKa3aHu ayTOPCKU pe3ylTaTH, Kao U pesynrard Beher
Opoja UCTpakMBaya KOjU Cy MPOyYaBaIM CBE aclEKTe KOPUjaHIpa, TaKo Jia OBa
MoHoTrpadHja MOXKe Aa MPYKH 3HAYajHE HHPOPMAITHje O 0BOj OMIBIN IPYTUM
HaydYHHUIUMa.

K JbYUHE PEUH: 1. Mopdoromke 5. ycnoBu ycrieBama
KapaKTePUCTHKE 6. Tajeme
2. eTapCcKo yJbe 7. bonmectu
3. ynorpeba 8. mreTounHe

4. penomnomke daze



2.
yBoa

Coris jé cTaporpyko MMe 3a CTeHHIly, Ha umju Mupuc mnozcehajy 3emeHun
JieIoBH OMJbKe W He3penu 1iofoBu kopujannpa (Coriandrum sativum L.).
3a pa3nuky o 3eleHe OmJbKe, 3pe0 IUION MMa BeoMa TOIA0 3a9MHCKU MUPHC
CIIMYaH MELIaBHHU IuMeTa U Oubepa.

Ha ocHoBy anTHuKe nUTEpaTYpe M apXe00OTaHWYKHUX Haljla3a MPeTIIOCTaBba
ce Ja je KopHjaHAap MOpEeKJIoM ca biuckor mcToka (HajcTapuju IUIONOBH
KOpHjaH/apa OTKpuBeHU cy y nehman Haxam Xemap y Mspaeny, a natupajy o
6000 romuue ipe HOBe epe) [ 140]. icTi n3BOp HABOIM /1A Cy ¥ aHTHIKK Erumhanu
MO3HABAIN ¥ LEHWIM OBy OMJbKY. To JTOKa3yjy HanasM IUIO/I0Ba KOpHjaHIpa Y
TyTaHKaMOHOBO] I'POOHHIIN, KA0 U MHOTUM JIPYTUM M3 TOT MEPUOAA.

[Ipernocrassba ce Aa cy JeBpeju 3HANM 3a KopujaHaap npe aonacka y Erunar,
jep ce ciomume y Crapom 3aBety (Kmwura mznmacka). Mehytum, npBu nucanu
mojay O yHoTpeOW IUIOMOBAa KOpPHWjaHApa y JIEKOBHTE CBpXE AATHPAjy U3
Eb6epcoBux mammmpyca (1550 roguHa mpe HOBE epe).

VY rpukuM 1 pUMCKHM CIIFICUMa Takolhe ce moMume oBa Omibka. CMaTpa ce 1a
cy je Pumsbanu pammpunu o EBponu. Mehytum, y mopehemy ca HekuM 1pyrum
OnsbkamMa, UMa Mamke HaBoJa O TOME J1a je KOpujaHIap rajeH y aHTHYKO BpeMe,
Hako je rajeme oBe Omibke Owmio pamumpeHo y CTapom cBeTy O HajpaHHjer
BpEMeHa.

VY cpenmeM BeKy KopujaHmap je 6uo Beoma momynapaH. CraBjpayid Cy ra y
Jby0aBHU HAMUTAK, y Kojade (T3B. KOPUAHIPOIH) U yiiehepeHe ceMeHKe Cy ce
KBaKajie 3a OCBeXaBame Jaxa. bro je BpJo 4ecT y eHITIECKO] KyXUIbH CBE 10
peHecaHce, kaja nounise Beha ynorpeda er3oTHYHUX 3a4MHA.

Jenna o1 Haj3aHUMIBUBH]HX JIETEH/TU O OBOj OMIBLIN OJJHOCH ce Ha bopoanHcKy
OUTKY, Kaa cy ce Ha GOJHOM I10Jby CyIapuIIe BE OrPOMHE BOJCKE — (hpaHIlycKa
¥ pycka. JKena renepana KyTy3osa ouryunia je 1a pyCKMM BOJHALIMMA [OJUTHE
0opOeHN MOpall, Te je Hapenuiia Ja ce ucrede xJed ca ceMeHKama KOpHjaHpa
(13B. bopoodunckuii xneb). Jla nu 300r UyAeCHOT MUpPHCA CBEXKE TEUCHOT XJIe-
0a Koju cBakor 4oBeka nozaceha Ha goM WM 300T BemuKe XpaOpocTH U HEMo-
KONIEOJEUBOCTH PYCKHX BOjHHKA, (DpaHIlyCKa apMHja TOTIYHO je MOpa)keHa, a
OopoanHCKH XJ1ed je T0CTao CBOjeBPCHHU CUMOOIT Jhy0aBy mpemMa OTariOnHu.

Jlanac ce kopujaHmap raju y CKOpo CBUM ITOJBOIIPUBPEAHUM MOAPYUjUMa, ca
M3y3€TKOM TPOIICKHX PErHOHa KOjH Cy HEMOBOJHHU 3a ca3peBame IUIO0Ba U
TaMo ce oBa OuJbka raju kao nosphe (uup. Ky6a). Mehyrum, oH Huje yces ox
BEJIMKOT KOMEPLIMjaIHOT 3Ha4aja, jep Ce YIIIABHOM raju y balurama, cTora je 0oum
HETOBE IPOM3BO/IEE TEIIKO MPOLUeHUTH. Mnak, npouena je na ce xopujaHaap
y cBety raju Ha oko 550.000 ha roaumime U Ja je HErora MPOU3BOIKA OKO
600.000 t [36].



WnTepec 3a rajeme KopyjaHapa pacte, HAPOUHUTO Y Pa3BHjeHUM 3eMJbaMa, T1Ie
ce JbYIH CBe BuUIlle OKpehy anTepHaTHBHUM HauMHUMA JIedeha, Ha IPBOM MECTY
TpaJAUIINOHATTHO] METUIIFHH, KOja j€ TOTOBO HECTalla TOKOM HHTyCTpHjaTH3aIlrje.
V nanamme BpeMe, CaBpEMEHUM Hay9YHHM METolamMa, TOTBpheHa cy OpojHa
JIEKOBHUTA CBOjCTBa OBE OMJBbKE, T OHA BPJIO OP30 Halla3u CBOje MECTO Y )KUBOTY
JbyH, Kao 3a4MH, JIeK Wi (PYHKIMOHAIHA XpaHa.



3.
Mopdonornja
n Knacupmkaymja

OBOM IIOTVIABJBY JaT je AeTasbaH OIUC OMJBKE U TTOIa KOPHjaHapa ca CInKaMa.

[Topen Tora, gar je mpuka3 U mectT MOP(OIOIKIX KapaKTEePUCTHKA (BUCHHA
Ousbaka, Opoj MITUTOBA MO OMJBLIM, MPEYHUK IITHTOBA, OPOj ceMeHa y LITUTY,
Maca 1000 cemeHa W JUMEH3Wje CEMEHa), Koje cMo mpaTwin TokoMm 2011. u
2012. roguHe Ha TpH OIvIeHA 10Jba Y BojBoAnHU. Y 0BOM NOIMIaBIby NpUKa3aHa
j€ 1 HOBHja Klacu(UKaIrja KoprujaHapa Koja ce, 3a pa3lIuKy off CTape 3aCHUBaHE
caMoO Ha BeIMYMHU IUI0Aa, 0a3upa U Ha MOPQOJIOIKUM KapaKTepHUCTUKaMa U
KapakTepUCTHKaMa €TapCKor yJba.

3.1. Mopddosomku onuc Ou/bKe

»Kopujarnap (2n = 22) jecre 3espacTa OMIbKa Ca OCOBHMHCKMM KOPCHOBHM
cucremoM. Crabuio je ycnpasHo, n36pasiaHo, eieHe 0oje, a MOHeKa/| MOXe 1a
ce youH TI0jaBa aHTOLIMjaHa TOKOM IepHoaa LBETAMbA. Crabno onpacne Onibke
je mymse, y 6azanHoM zaeny mpomepa ao 2 cm” [4, ctp. 9]. Crabno ce rpana
CHMITO/IMjaJTHO, IIITO 3HAYM Ja TNIaBHA OCOBHMHA HE PACTe CTATHO BpXoM, Beh
3aBpIIaBa pacT JOHOMIEHEM I[BACTH (IIPUMAapHH IITHUT), 1A jeIHa o1 OOYHHUX
rpaHa npey3uma rnpasall pacTerba IIIaBHe OCOBHHE J0K U OHa He (opMupa 1Bact
(cexyHIapHU IITHT), ¥ TO C€ CTAJTHO MOHAaBJha TOKOM pacTa OuibKe (IIpH ueMy ce
00pazyjy IITUTOBHU BUILIET pe/ia), a CBaKa rpaHa ce 3aBpllaBa BeTOM. BucuHa
crabna y nmepuofy 1Berama Ouspaka je ox 20 1o 130 cm.

VY ucrpaxuBamUMa Koja CMO MU U3BEJIH TOKOM ABe roxute (2011/12) va tpu
nokanutetra y Bojonuau (MomopuH, Bemnku Pagnaiu u OctojuheBo) u npu
MIPUMEHHU TIEeCT pasTudIuTHX BpcTa hyOpema (koHTposna, Cmason, bakrodwr,
Royal Ofert Oouoxymyc, mucremak u xemujcko NPK hyGpuBo), BucHHA
Ownbaka ce kperana ox 57,83 cm mo 102,17 cm. Moxke ce KOHCTaToBaTH ja
Cy CBH UCIHUTHBAaHU (AKTOPH MMaJIM CTATHUCTHYKW 3HAYajHOT YTHLAja HA OBaj
napamerap, IIITO je MpUKa3aHo y tadenu 1.

YcTaHOBJBEHO je [1a je TOOWHA 3Ha4ajHO YTHIajJa Ha BHCHHY OWJbaka.
Tokom 00e WcCITUTHBaHE TOAMHE, YKYITHA KOJIWYHMHA MAJIaBUHA HA TEPUTOPUjU
BojBomuHe y TOKy BereTalioHOr nepuoa (anpui—cenremoap) ouia je oko 240
mm. Mehytum, Tokom 2012. y nponehHoM nepuony (MapT—maj) 3a0enexeHe
cy Hemro Behe temmeparype ox mpoceyHux W Beha KONMWYMHA MAgaBUHA Of
yoOWuajeHnx, 1a je yCTaHOBJbeHAa W 3Ha4ajHO Beha mpoceyHa BHCHHA OuJbaka
(83,45 cm) y mopehemy ca 2011. ronuaoM (72,24 cm), Kaaa je IPUIINB IMaJaBUHA
y TOKy miposiehHUX Mecel OMo 3HATHO MamH O YOOHUYajeHOT.

UcnutuBameM Benmukor Opoja y3opaka KopujaHapa, Takohe TOkoM aBoro-
IUIIBET Mepruofad, YCTAaHOBJBEHO je Jia je y TOOUHM ca Mame MaJaBuHa U
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YMEPEHUM TeMIleparypamMa BUCHHA Ouibaka Ouiia HKa y nopehemy ca Bia-
KHHJOM TOJMHOM, ajli Ca BHLIMM MaKCHMalHUM Temreparypama [76], wro
j€ MIOCHTUYHO HAIIMM 3aK/bydyluMa. Y HCTpaxuBamuMa y Mrtanuju, BucHHA
Omspaka ce y 3aBHCHOCTH O]l KIIMMATCKUX yCiioBa KpeTaia ox 58,3 cm (Beoma
cymHa ronuHa) a0 88,8 cm (rogmHa ca MPOCEYHOM KOIWYMHOM TMajaBHHA
3a PErdHoH Tajema), JOK ce y APYrOM HCTPaXMBamby HMCTHX ayTopa BHUCHHA
Omwpaka kperana ox 92,9 cm nmo 122,2 cm y NpoCe4YHOj, OAHOCHO y TOAMHHU
ca MPOAYKEHOM BETETAaINjoM 300T HUCKHX TeMIlepaTypa M BEJIHMKE KOIUIMHE
najaBuHA. Y MHOTOOPOjHUM HCTpakuBambuMa y MipaHy pesyararu mokasyjy na
cyllla Ma 3HavajaH HeTaTHUBHU ed)eKaT Ha BUCUHY Omibaka [45, 47, 111].

[Mpumehene cy 3HauajHe pa3nke y BUCHHH OWJbaKka y 3aBUCHOCTH OJ1 JIOKa-
nuteta. Hajsuie Ombke 3abenexene cy Ha jJokanutety Momopus (90,47 cm),
a Hajumwke y OctojuheBy (63,41 cm). JlokanuTeT Ha KOMe ce OMJbKE Taje MOXKe
UMaTH BpJIO 3Ha4YajHy yiaory y (opmupamy BHCHHE 300T pasjiuka y THUILY
3EMJBHIITA Al M MHKPOKJIMMATCKUX ycnosa. Mcrpaxusama ykasyjy na ¢oc-
¢op nma 3HagajHOr yTHLAja, jep ce npumenom 93 u 112 kg P,0O /ha moctmxe
Hajseha BucuHa 6nibaka [92]. OBo ce MOXe J0BECTH y BE3y ca ‘IPIH)GHI/IHOM na
je xonnuuHa Qocdopa y 3eMibHIITY Ha Jokanutety Mommopus 81,6 mg/100 g
3eMJBHILTA.

,»Y HaIllUM OIVIeJMa, W MPHMEHa pa3IuIuTuX BpcTa hyOpuBa je 3Ha4dajHO
yTHIIaJla Ha BIUCHHY Omsbaka. HajHike Omsbke 3a0enexeHe cy Ha KOHTPOIH, U
MIpUMEHA CBUX UCIUTHUBAHUX yOpHBa OCHM TIIHCTEH-aKa 3HAYajHO jE yTHIIaIa
Ha oBaj mapamerap“ [4, cTp. 133].

BpojHuM ncTpakuBamMMa YCTAaHOBJBEH j€ TIO3UTHBAH YTHUIIA] a30Ta Ha BH-
cuHy kopujanapa. Takohe, komOuHauuja azotHor hyOprBa ca 6nodeprunmsaro-
pHMa U CTajIBaKkoM Jaje MO3UTUBHE epeKTe Ha BUCHHY OMbaka. Y JUTEpaTypH
je 3abenexxeHo Nla ¥ MpUMeHa XUBHHCKOT yOpuBa moBehaBa BUCHHY Onsbaka
(15,42, 61, 127].

Xerepogunmja kox KopujaHapa je Beoma uspaxkeHa. [Ipsu npasu juct je
OKpYIJIACT, rpy6o Ha3yOJbeH W TUIMTKO Ype3aH Ha ropwoj Tpehunu (ciuka 1a).
JluctoBu Koju 06pasyjy po3eTy ¢y Ha TyTHMM JIMCHUM ApIIKama, IpOCTH, TeCTe-
pacror oOnrka, OOMYHO TOJNeJbeHN Ha Tpu JoOyca (ciuka 16). JlucroBu Ha
IIBETOHOCHOM CTabiy cy m3nesbeHu y Behem creneny (cnuka 1i). Bpurau mmc-
TOBH Cy CHNYIITHY, JIAHIIETACTH WIIHM YaK peAyKOBaHM KOHJIACTH (ciauKa 11).

I{BacT je cnokeH mTHT (cuka 2), Koju ce cactoju ox Beher Opoja mrutrha
(cnuka 3a). Tu mruTrhy ce Hanmase Ha JApIIKamMa Koje Cy pa3ihduTe IyKHHE,
TakKo J1a Cy CBHM LIBETOBU Ha MCTOM HUBOY. O6n4HO ce 6poj wrurnha y mrury
kpehe oz 2 o 8, anu kuxoB OpOj 3HAUAjHO Bapypa Y 3aBUCHOCTH O €KOJIOLIKHX
ycIIoBa.

Y HammM orieAnMa, YCTaHOBHIIM CMO Ja jeiHa OMibKa MOXKe Ja o0pasyje on
20,50 o 36,84 mrrutoBa. Ha oBaj mapamerap 3Ha4ajHO Cy YTHIIAIIN CBH UCITUTH-
BaHU (pakTopu (YCJIOBU rOJMHE, JIOKAIUTET U MPpUMeeHO [)yopuBo) (Tabena 1).

VY 2011. rogunu Ousbke cy oOpasoBaie 3HayajHO BHIe ITHTOBA (29,49) y
nopehemy ca2012. ronurom (26,42 mturosano 6ussim). OBo ce Moxke 00jaCHUTH
YUHEHAIIOM J1a cy y ToKy 2012. majaBuHe yrimaBHOM Owiie KOHIIEHTPHCAHE Y
nmpojichHUM MecennMa, Kaia cy OuJbke Omiie y BereTaTuBHUM (ha3ama pas3Boja,
MehyTum, kazia cy HacTyIuie reHepaTiuBHe (ase (IBeTambe, POpMUpaEe MI010Ba
U ca3peBame), jaBUO ce HeloCTaTak NaJaBiHa paheH BUCOKMM TeMIleparypama
(v 2011. 3abenexena je 3a 1,6°C Beha Temneparypa y 0fHOCY Ha BULIETOUILEHH
npocek, ay 2012. 3a 2,4°C, a 6poj nana ca remneparypama npeko 35°Cy 2011.
6mo je 5, mok je y 2012. 6mto yak 16 oBakBux nana). OBO je HETaTUBHO YTHIAIO
Ha ¢GopMHUparmke IBETOBA KopHjaHapa. [la yciaoBuW roaWHE 3HAYajHO YTHYYy Ha
Opoj mTUTOBA MO0 OMJBLIU YCTAHOBHIIM CY U JIpyTH ayTopu [27, 28].

11



Cauxa 1. JlucToBH KOpHjaHApa a) NPBH NPaBH JHCT, 0) JUCT JHCHE po3eTe,
1) JIUCT HA IBETOHOCHOM €Ta0.1y, 1) BPIIHHU JIUCT)
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Cauxa 2. IIBact kopujanapa
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Cauka 3. lllTutuh a), nentpaanu 6) u nepudepun uset u) [36]

VYTHuaj okanuTera Ha Opoj WITUTOBA 1O OMJBIM JOBOIM Ce Y Be3y ca Behom
KonmmarHOM (hocopa y 3eMIBHIITY Ha JIOKanuTeTy MoropuH, 1€ je 7001jeHo
y poceky 33,61 mTuToBa 1Mo OMJBITH, JOK je Ha JoKanuTeTy Benuknu Pagunmm
3abenexeno 26,87, a Ha nokanutety OctojuheBo 23,39 mTuToBa M0 OHMJBIIH.
Pesynraru npyrux ayropa ykasyjy jaa je Hajsehu Opoj mruroBa (40,5) mobujeH
npu npuMend Hajsehe ncnutuBane konmuuuHe docdopa (45 kg/ha) mro je 3a
oxo 40% Bumie y nmopehemy ca koHTpoaoM [60].
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Kaga je y nmutamy yTuiaj npuMeHe pa3nuuuTHX Bpcra hyOpuBa Ha oOpa-
30Bam-e Opoja MTUTOBA IO OUJBITH, MOXKE ce pehn 11a Cy Mpu IPUMEHHU XEMH]jCKOT
NPK hybpuBa Ouspke oOpazoBane y mpoceky 29,29 mTuroBa mro je Ouio
CTaTUCTHYKH 3Ha4ajHO MoBehame y mopehemy ca KoHTposoM, Tae Cy OmibKe
obpazosane 27,11 mtuToBa.

Ta6ena 1. Ilpuka3 BucuHe Ou/baka, Opoja IITUTOBA MO OM/BLIM U MPEYHUKA IITH-
TOBa y ABOTOIMIIIH-EM HCTPaKUBamYy Yy BojBognnn

Bucuna Bpoj Ipeanux Bpoj
Ompaka IITHTOBA IITHTA IUIONOBA Y
(cm) 1o OmsbIN {cm) INTUTY
Tomma (A) 2011 72,24 29,49 4,25 40,33
2012 83,45 26,42 4,14 36,17
ToKamrer Momopu= 90,47 33,61 4,23 42,06
(B) B.Pagunim 79,67 26,87 4,15 39,81
OcrojuheBo 63,41 23,39 4,19 32,86
Konrpoma 75,61 27,11 4,11 37,34
TTprmersero CnaBon 77,89 28,21 4,25 38,00
Bakrodun 79,02 27,714 4,17 38,28
?é’fp“° Royal Ofert 77,65 28,09 4,16 38,36
I'macremax 76,84 27,30 4,23 38,65
NPK 80,08 29,29 4,25 38,85
3nagajnoct F—TecTa 3a cBaku W3BOp BapHjanuje
A 1,13 1,14 ns 1.04
B 1,39 1,40 ns 1.28
C 1,96 1,98 ns ns
AB 2,77 ns ns 2.55
AC ns ns ns ns
BC ns ns ns ns
ABC ns ns ns ns

ns — HHj€ 3HA9aHO

ITopen O6poja IWITHTOBA, MPATHIN CMO U HBUXOB IIPEYHHUK, KOJU CE€ KPETao Ol
3,25 mo 5,75 cm. Ha mpednuk mTuTa HUje YTUIA0 HHUjeIaH O HCITUTHBAHUX
(hakTopa, Te ce MOXKe 3aKJbYUUTH Ja OBaj TTapaMeTap MOKa3yje BEIUKY CTAaOMITHOCT,
¥ JIa je TCHETCKH yCII0BJbeHa ocobuHa (tabena 1). Y ncrpaxusamuma JApyrux
ayTopa IPEeYHNUK IITUTOBA je Bapupao usMeby 3,69 u 8,69 cm [27, 28, 29]. Osu
ayTOpH Cy YTBPAMIH A2 pa3jHKe KOje Ce jaBibajy H3Meljy TOJIMHA [OKa3yJy J1a Cy
KJIMMAaTCKH yCJIOBU INIaBHM (PaKTOp KOjuM ce o0jammbasajy Bapujanuje (60%).

[To cuMeTpHju ITBETOBH KOPHjaHApa Cy aKTHHOMOP(HH (IIEHTPATHH IIBETOBHU Y
mTUTy) ¥ 3uroMopduu (epudepuja nBactu). LIeHTpaIHN IBETOBU Cy OKPYIIIH,
ca MaJHMM caBHjeHHM Jyatunama (ciuka 30), a nepuepHu Cy aCHMETPUYHH
(Jatuie oKpeHyTe Ka CIIoJballlib0j CTpaHu ITHTrha cy ayxe) (cnuka 3m). boja
naruna je 6ena uiam 61e10 pose.

ITopen Tora mro cy uBeToBM y ITUTHARY pa3nuuyuTor 00JIMKa, OHU CY U pa3-
JIMYUTOT T10J1. J[BOTIOJIHH I{BETOBH C€ Halla3e Ha MEPU(CPH)H U Yy LUCHTPY IITH-
trha, a u3mely BHX je jefaH IpeTeH MyIKKX 1BeToBa. Koz 1BononHux nuserosa
3aCTyIJbEHA j€ IPOTaHpHja (paHuje pa3BUjarbe NpaIHAKa Hero Ty4ka). OgHoc
JBOIIOJTHUX M MYIIKUX LBETOBA 3aBHCH O] TOJIoXkKaja Ha ctadbmy. Ha mpumep,
y NpUMapHUM INTUTOBMMAa OXHOC JABOIOJHHUX M MYIIKHX IBeToBa je 1:0,5
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u noBehaBa ce ca XxujepapXujoM IBETOBA, a jé TAKO y LIBETOBUMA HajBHUILET
pena taj ogHoc 1:3.9. Ilpema ToMe, mpUMapHH MTUTOBHU cajapike Hajehn Opoj
mIom0Ba, Mmel)ytum, 6poj TIT0I0Ba HE 3aBUCH CaMo O] XHjepapxuje mBactu Beh
¥ O/l BDEMEHCKHX YCIIOBA y [IEPUOAY LIBETakba, WITO je Beh HaromeHyTo [141].

LBer kopujanapa uMa 5 YalIn4gHUX JucTrha Koju OKpYXKyjy CTHIONOAMjyM
(mpomykeTak KOju ce Ha3hBa M pyKa JKUra, U KOjH MOCeAyjy CBe OHWJbKE W3
bamunuje Apiaceae) xoju je BUIJBUB M TOKOM 3pema IionoBa. Ilet yammynux
nuctrha cy pa3IMIuTOr 00NIMKa, Ka0 M KPYHWYHH JIUCTHhN Yy ieprdepHuM 11Be-
TOBHMA. Y TIOjeIMHAYHOM IBETY, MEeT (hUIaMeHaTa Cy JIOKaJM3WBaHU W3Mehy
IeT KpyHHIHUX juctuha. Y IBETY ce Halla3W W HEKTapHja y OOJIMKYy IUCKA.
[TnoxHUK je oJBETaH, ABOOK, a Y CBAKOM OKILY j€ 10 jelaH CEMEHU 3aMeTaK.

Bpoj mionoBa y mtuTy 3aBUCH 071 Opoja I[BETOBA Y IITHUTY. Y HCTPaKUBABUMA
KOja CMO MU M3BEJIM TOKOM JIBE TOAMHE, YCTAHOBUIIM CMO JIa C€ OBaj IMapaMeTap
Kpetao ox 26,75 no 42,88. [Ipernenom muteparype yCTaHOBJBEHO je aa ce Opoj
cemeHa y mtuty kpehe ox 7,3 mo 42,2, MoK ce y omiequMa y Cakchjama ca
XPaHJBPUBUM PACTBOPOM ITOCTIOKE 3HATHO Beha MpoayKItija tiomaosa, gak 371,9
3pHa y mtuty [53, 78, 89].

VY Toky 2011. 3a0enexeH je 3HayajHo Behin Opoj cemeHna y mtuty (y mpoceky
40,33) y nopehewy ca 2012. rogunom (36,17), wito je Takohe mpukazaHo y
tabenu 1. [Topex ycnoBa ronquHe, v yTHIa] JOKamuTeTa je 6mo n3paxer. Hajsehn
Opoj mIog0Ba y TOKY 00€ HCIIMTHBaHE TOANHE 00pa3oBalie Cy OMIbKe rajeHe Ha
nokanutery Momopus. VicTpaxkuBamuMa IpyrHX ayTOpa yCTaHOBJBEHO j€ 1a ce
0Baj mapamerap noBehasa npu npuMenu hyOpuBa 1 Ipu HABOAHABALY.

3.2. Mop$osiouiky ONMUC 1m1oaa

[Tnon (mmM30KapIT) OKpyTao je Wik oBaliaH, xKyTocMehe 6oje, u 00MUHO ce He
pacmaja CIoHTaHO Ha JiBa Mepukapna (ciuka 4). J[Ba Mepukapna uMajy TBpA
MEepHUKApI KOjU je KOHBEKCAH CIoJba JOK je ca YHYTpAllllhe CTpaHe KOHKaBaH
n onHacT. CBaKM MepHKapIl MMa IIEeCT JIOHTUTYAMHAIHHX, TIpaBUX pedapa Ha
KOHBEKCHO] CTpaHH, HaW3MEHHYHO IMTOCTAaBJBEHUX Ca MET TajJacacThX, 4ecTo
TEIIKO BUJIJBMBUX IIaBHUX pebapa. Ha MecTy rie cy Mepukapmu cpaciii Hanase
ce aBa pebpa. Ha mompeunom mpeceky mirona (cimka 5), y IEHTpY ce Hayia3u
IIYIJbUHA Y KOjOj j& BUIJbUB Kaprodop (0COBHHA KOja AP>KH J[Ba ILI0/Ia 3ajSTHO).

Cauka 4. ILnox xopujanapa
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2) npasa pebpa lyrnasHa pebpa

3) nepukapn

4) BUTE

5) kapriocop

6) eHgocrnepm
7) eMBPUOH

————
0 5 mm

Cauxa 5. Ilonpeynn npecek niaoaa kopujauapa [36]

Jenna on Beoma OMTHUX KapakTepHcTHKa ceMeHa je Maca 1000 cemena. Y Ha-
MM ACTPaKUBamkb-IMa 0Baj mapamerap ce kpetao o 7,09 mo 10,62 g. Moxe ce
KOHCTATOBAaTH JIa j¢ Y TOKY Mambe TTOBOJHHE TOAMHE 32 PacT U Pa3Boj KOpHjaHapa
(2012) 3abenexena mama Maca 1000 cemena (tabena 2). ¥ Toky 2011. mpoceuna
maca 1000 cemeHa je usznocwmia 8,88 g u 6uia je 3a oko 6,83% Buia o Mace
wionoBa oopazoBanux y 2012. rogunu. /[a y HEMOBOJBHUM YCIIOBUMA OUJbKE
o0pasyjy Mame mIofoBe, Beh je KOHCTaroBaHO, INTO Cy MOTBPAWIA M HaIla
UCTpaXKuBama. VIcTo Tako, W JIOKANWTET MMa 3HadajaH yTtunaj Ha macy 1000
ceMeHa, ITO je BEPOBAaTHO MOCIEIUIa MUKPOKIMMATCKAX YCIIOBA Y MEPHOLY
HaJTMBamka 3pHA. Y HAITNM OTIIeNMa, TIPUMEHA pasInIuTHX BpcTa hyopuBa HItje
yrunaina Ha Macy 1000 cemena. Y orieuma Koje Cy U3BEIH JPYTy UCTPAKUBAYH,
3aKJbyUeHO je J1a, HaKo hyOpeme a30ToM He yTH4e Ha 0Baj mapaMeTap, IpH MpH-
MEHHM HajMam-€ KOJIMYUHE a30Ta 100uja ce HajBeha Maca cemMeHa, 1 ca mosehamem
KOJIMYMHE OBOT XpaHHBA, CMamYyje ce Maca ceMeHa. VIcTo Tako je ycTaHOBJBEHO
W J1a IpuMeHa cTajibaka, kao u 75% u 100% mpernopydeHe KOTHIHHE a30Ta WITH
BUXOBa KOMOMHAaIHja ca Onodepruimzatopuma 3HadajHo nmosehasa macy 1000
ceMeHa, JIOK caMmo Azospirilum sp., kao u 50% npenopydeHe KOJUIUHE a30Ta HE
yTH4e Ha oBaj mapamerap [78, 89].

ITopen mace cemeHa, 3HauajHE Cy U H-eTOBE AUMEH3Hje: Ay>KUHA U IIHUPUHA.
VY HammM JBOTOAWIIBAM HCTPAKWBAKBUMA, TYXKHHA CEMEHA ce Kperajia Off
3,68 mo 4,14 mm, ok je mupuna Bapupana uamehy 2,90 u 3,39 mm. V tabemn
2 mar je mpuka3 AMMEH3Wja ceMeHa KopwjaHapa. M3 mpukazane Tabene Moxe
ce BUJICTH J1a HUje[aH O] TPU MCIUTHBaHa (aKTopa HHje yTUIA0 HA BEITUUUHY
ceMeHa, Tj. Jla OBaj MmapaMeTap MOoKa3yje BEIMKY CTAaOMIIHOCT, U Ja je TCHETCKU
YCIIOBJbEHA OCOOHMHA Ka0 ¥ MPEYHUK IITHUTA.

HcnutnBameM oBHX mapamMeTapa 0aBWIH Cy Ce HayYHHIIU Y TypCKoOj, KOju cy
YCTaHOBWIIM Ja Xy>XKWHA IUT0oNa KopujaHapa Bapupa m3mehy 4,61 u 4,74 mm, a
mupuna of 3,67 no 3,94 mm [34]. UcTpaxkuBamuma y bpasuiy ca geceT Kyi-
THBapa KopujaHpa yTBpheHo je na ce ayxuna kpehe ox 3,79 10 4,44 mm, a -
puna oz 3,13 1o 3,53 mm nipu uemy je ogHOC nykuHe u mmpuHe 1,15-1,27 [80].

MHUKpPOCKOIICKMM ITOCMAaTpamkEeM TUI0a KOpHjaHapa, MOXKE C€ YOUHTH Ja ce
€r30KapI CacTOju O]l eUAepPMAITHUX helrja MOIUTOHATHOT O0IMKa ca CTOMaMa.
Kpo3 mapenxuM Me30kapIiia MpoBlladd ce CJI0j MapeHXUMCKUX henwja, Koju je
IIMpHU Y CIIOPEHNM, a Y)KH y TJIaBHUM peOpuma. Ha xommcypu cy oBe ckie-
peHxuMcKe henuje MpUaIMYHO YBpPCTE M CaMO Cy Ha TpaHWIM u3Mely nBa me-
pHKapIa OBOjeHEe YCKOM BPIILIOM napeHxuMmckux henmja. Kag ce Ha Tum mec-
TUMa MIPUTHUCHE, IJIOA CE€ paclaja Ha /Ba jAejia. Y IIaBHUM peOpHrMa ce Hala3u
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XKHJIa, a y CIIOPEIHIUM caMmo MpoayXKeHe ckiepeHxumMcke henuje. 3peo miox uma
CamMo Ha KOMHCYPHM MEpHKapIa I10 Ba IIM30TeHa KaHAlld Ca €TaPCKUM yJbEM.
Enpoxapn je rpalen o jexHor pea Qyrux U ycKux henuja TaHKnx MemOpaHa,
KOje Cy IIOHEKaJ HempHMeTHO mapketupaHe. CemeHa omHa je pen cmehux
henuja. V henujama ennocnepma nedeanx MeMOpaHa Hajla3e ce y OJIeomIa3Mu
aJIeypOHCKa 3pHIIa ca PeJaTUBHO BEIMKUM po3eTaMa KalllujyM-okcanara [57].

Ta6esa 2. [Ipuka3 mace 1000 cemeHa u JUMeH3Hja ceMeHa Y IBOTOIMIIIHEM HCTPa-
JKUBaky y BojBonnau

JuMeH3uje ceMeHa

Maca 1000 Ilnpuna
o
Tomma (A) 5915 832 381 3,10
Tlokamurer Momopun 8,36 3,88 3,09
(B) B.Paguumum 8,00 3,76 3,01
Ocrojuhero 9,44 3,86 3,24
Konrtpomna 8,58 3,79 3,12
Crnason 8,58 3,90 3,13
IIpumemeno  Bactofil B-10 8,50 3,85 3,13
hyopuso (C)  Royal Ofert 8,57 3,85 3,12
T'mucremak 8,73 3,78 3,08
NPK 8,64 3,84 3,10
3nauajHocT F—TecTa 3a cBakd M3BOp Bapujaimje
A 0,14 ns ns
B 0,17 ns ns
C ns ns ns
AB 0,35 ns ns
AC 0,25 ns ns
BC 0,43 ns ns
ABC 0,61 ns ns

ns — HHUje 3HAYaHO

3.3. Knacupukauuja

Hajuemrha knmacudukaryja kopujanapa je Ha JIBe TpyIie Ha OCHOBY BEITHYNHE
IJI0/I0BA: KPYMHO3pHU Wi MapokaHcku (Coriandrum sativum L. var. vulgare)
YUjU Cy IUIOJOBH TpedHrKa 3—6 mm, u cuTHO3pHH Wi pycku (Coriandrum
sativum L. var. microcarpum D.C.), 4iju cy 1UI0I0BH npedyHuka 1,5-3 mm.
Mehytum, y HOBUje BpeMe KOPUCTH Ce KilacHu(hUKaIlHja Ha 0CHOBY MOP(HOJIOIIKUX
KapaKTePUCTHKA U KAPAKTEPUCTUKA €TAPCKOT yJba U3 ILI0JI0BA KOPHjaH/pa, IPU
YeMy je OMHMCAaHO TPU MHTPACIELHjCKe TPyIe U JeCeT BapujeTeTa KopujaHapa
[37]. Paznuka y 0ONMKy ¥ BETMYMHHM IUTOJIOBA KOJ| OBHX BapHjeTeTa IMprUKa3aHa
je Ha cimnm 6.
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S5 mm

Cauxka 6. Pazninka y BeJIMYHHA U 00JIUKY IUIOI0BA KOpUjaHapa: a — subsp. sativum
(Tun ca Bauckor ucroka), 6 u B — subsp. microcarpum (tun uz ETHonuje u Tun ca
Kagka3za), r — subsp. indicum [36]

e subsp. sativum

Osa mozBpcTa KOpHjaHIpa 0OMYHO MMa 1-3 GasaiHa JKCTa [P YeMy Haj-
Iyu 0a3aJHU JICT HUje Ay)Hu of 15 cm. Busbke cy obnuno BucuHe ox 50 mo
70 cm u uMajy Mame of 35 mruroBa mo OmbIH. PopMupa KpyTHE TUIOIOBE,
npu yemy je TexxuHa 1000 mromoBa oOuuHo MHOTO Beha on 9 g. OBa monBpcera
ce KapaKTepuIlle M HHUCKAM caapikajeM eTapckor yJjba (y BehwHHM cirydajeBa
Marbe ox1 0,7%), a yneo kam¢popa je ox 1 10 3%, 1 caipKi MUPLECH U JTMMOHCH.
KapaKTepmue Ce ¥ KPaTKUM JyBEHHIIHUM IIEPHOZOM, PaHO LiseTa U capesa. OBo
Je nomuHaHTHa (opma Kopujanapa y cesepHoj Adpuuu, Espony, Ha binckom
UcTOKY, y LlenTpannoj u Jyxuoj Amepur. ma aBa Bapujerera:

O var. sativum — IJIOHOBU CE€ PETKO CIIOHTAHO Jiejie Ha 2 MepHKapIla, a Maca

1000 mmomoBa je oouuHo 110 14 g;

O var. africanum — TUIOJAOBY CE YECTO CIIOHTAHO Jielie Ha 2 MepHUKapra, a Maca

1000 nmomoBa je gecro Beha on 14 g.

e subsp. microcarpum

OBa mozaBpcTa UMa HajMame 3 0azanHa JIMCTa, a HajayXu Oa3asHH JIHCT je
00uuHO xyxH ox 10 cm. busbke cy BehuuoM Buiie ox 70 cm, ca MHOTO OOYHHUX
rpaHa, npu yemy (opmupajy Bume on 30 mTHTOBa IO 6I/IJ'LLII/I [lnonosu cy
cutay, Texuna 1000 rutonosa je mara ox 10 g. Caxpikaj erapekor ysba je BUCOK,
ayaeo KaMcpopa y €TapcKOM yIby TuiofoBa Behu je ox 2%. busbke u3 oBe moaBpcTe
MMajy Ayradak jyBeHWIHH MIEPUOJ, KACHO LIBETAjy U ca3peBajy. I aje ce y EBporn
1 A3mju, a cMarpa ce 1a je rerrap nopekia Kaskas. OBa moaBpcra nMa 4eTHpU
BapHjeTeTa: var. microcarpum, var. siriacum, var. siriacum ¥ var. vavilovii.

o var. microcarpum — OusbKe ca Mame o1 10 0a3aJIHuX JIUCTOBA, KOjU CY Y IOJIO-
KEHOj PO3ETH, a HajIyXH JIUCT je peTKO Ayxu of 25 cm. Ctabio u nBeToBH
cy 0014HO 000jeHH 300T MPUCYCTBA AHTOIIHM]jaHA.

O var. asiaticum — 6uspke ca Bumie o7 10 6a3aTHUX JIUCTOBA Y PO3ETH, Haj Iy KU
GasanHu uCT je o0uuHo ayxu ox 20 cm. JlucroBu cy tamHo3eneHe 6oje
(ycnmen mpucycTBa aHTOLMjaHa) BPJIO apOMAaTH4HH, CTabno je Takohe 300r
aHTOLMjaHa 000jeHO TaMHO IyprypHo. Koz oBor Bapujerera mozijenHako ce
KOPHCTE 1 JIMCTOBH U IUIOJOBH. Var. asiaticum je TOTOJaH 3a jeCerby CETBY y
HoApyYjuMa ca OaruM 3uMama, IIpu YeMy jecerma ceTBa 3HadajHo noBehasa
MPUHOC.

o var. siriacum — Ouspke ca Bumie ox 20 6azamHUX JUCTOBa KOju (hopMupajy
yCIIpaBHY PO3ETY, a JUCTOBU MMajy BPJIO HU3AK Ca/IPiKaj €TapCKOT yJba (Mambe
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on 0,08%). IlpucycTBo aHTONMjaHa je c1abo 10 CPeibe BUIJUBO HA CTA0IY
u useropuma. [lepuon mopacra y cradio je npoxyxet. busbka Tpaxu nocra
BJlare y TNOYETHUM Pa3BOjHUM CTa/IMjyMHUMA, a KaCHHj€ je BPJIO OTIOpHA Ha
cyury. OBaj BapujeTeT MMa BEJIMKHU MOTEHIMjaj 3a ynoTpeOy Kao moBphe.

O var. vavilovii — OUJbKe ca BUIe ox 6 0a3alHUX JMCTOBA, OOYHE TpaHe H30W-
jajy y HIMpOKOM yIiy, a Ha HOAyCHMa ce yodaBa ciaba xomopuszanuja. OBaj
BapujeTeT motude u3 ETtnomuje m moOpo je amanTupaH Ha CYITHE YCIIOBE.
Bucoxk crenen ¢onujanuje Ha ctabiry omoryhasa aa ce raju ce Kao nosphe.

o subsp. indicum

OBa moaBpcTa ce yIIaBHOM raju 300T II0[0Ba, a HOHEKa/l C€ U JMCTOBU KO-
pucTte kao nophe. busbke Koje mpuIazajy oBoj moaBpCcTH MMajy IJI0A0Be Oaro
U3AY’>KEHE WM OBAJIHE, a yeo Kamdopa y eTapcKOM yJbY IUIOI0OBA j& MambH OJf
1%, a moHekax ra yomiuTe HeMa, MEPIEH W JIMMOHEH HUCY MPHUCYTHHU WU CY
ytBphern y tparoBuma. OBo je nomuHaHTHa dopMma Kopujanapa y Wuamju,
[Makucrany, Omany, Jemeny, byrany, Cynany u Comanuju. OBa moaBpcta KOpH-
jaHIpa je moxesbeHa Ha cienche Bapujerere: var. indicum, var. butanense, var.
omanense W var. pygmaeum.

O var. indicum — OuJbKe Cpe/ilbe BUCHHE, 0OUYHO BUILE 0J] 25 cm ca jeJHIM HIIH
BUIIE Oa3aHUX JUCTOBA. PaHO MM yMmMepeHo paHO LBeTa M yBeK (opmupa
Bure o 10 mruroBa, a TexxuHa 1000 momosa je mpeko 10 g.

o var. butanense — OUIbKe He IPOU3BOJIE MHOTO JINCTOBA, TIPETEIKHO CE KOPUCTE
IUIOJIOBH, YHj€ ETaPCKO YJbE CE OJIMKYje BUCOKUM YIIEJIOM JiHaoa. TexxnHa
1000 mionosa je Beha ox 10 g.

O var. omanense — OUIbKe Cy MOP(QOIIOLIKY BPJIO CIMYHE Var. africanum v Mana
[IPOM3BOAKA Kam(opa, MUPIIEHA W JMMOHEHA Yy €TapcCKOM YJby j€ IVIaBHA
KapaKTepUCTUKA TI0 K0joj ce pasnukyjy. Texxuna 1000 mromoBa je oOWdIHO
mpeko 10 g;

O var. pygmaeum — OWJbKE Cy HWXE 01 25 cm, MMajy camo jeaaH Oa3ayiHu
JHMCT, OOMYHO BpJIO PaHO IBETajy W ca3peBajy, U MMajy CaMoO HEKOJIUKO
mrutoBa (oomuHo Mame ox 10). Texxuna 1000 mmonosa je mama ox 10 g.
OBaj BapujereT MOPQOJIOMIKH Npumaaa subsp. indicum, anu je reorpadcku
MOTIyHO nudepeHIpan o \be jep ce jaBiba y Erumty.
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4,
Xemunjckun cactaB n ynorpeba

OopHjaHIap je BpJIo OoraT akTHBHMM MarepHjaMa Koje Cy MPUCYTHE Y IeJI0]

OomspIti. YTBpheHo je ma 3peo Iuioa KopHjaHapa campku etapcko (1-2%)
u MacHO yJbe (16-28%), nporeune (11-17%), uenyno3na BnakHa (23-36%),
yriseHe xuapare (13-20%) [98, 99].

VY xepOu KopujaHapa caigpxaj eTapcKor yJba je 3HaTHO MamH, of 0,19 mo
0,56% [33, 104]. Y1Bpheno je na je cazmpskaj erapckor yjba y panuM dazama
pasBoja HU3aK, U J1a ce moBehara ca pacToM OMJBKE, M CBOj MAKCIMYM JOCTIIKE

y (asu myHor userama. Mehyrnm, xep0a je 6OraTa KOMITEKCOM GHOMOMIKH
aKTI/IBHI/IX Marepuja y koje cnanajy ¢enomu (129,94 mg/kg) m BuTamuHH,
noceOno ButamuH 1] (160 mg/100 g cBexe mace), A (12 mg/100 g cBexe Mace)
n b12 (60 mg/100 g cBexxe Mace), 3aTuM ¢raBoHOUIH, (heHOTKAPOOHCKE KHUCe-
JIMHE, KyMapuHu U amuHokucenuse [19, 38, 56, 87, 90].

3060T KOMIUIEKCHOT XEMHJCKOT cacTaBa KOpHjaHIap MMa BPJIO IIUPOKY YITO-
TpeOy. Kopucre ce cBu 1e710BU OUIbKE Y MEUIIMHI, UCXPaHH JbY/H U )KUBOTHHA,
aJii U y HenpexpaMOeHe CBpXeE.

4.1. KoimyuHa eTapCcKor yjba

HctpaxxknBamuMa je yCTaHOBJBEHO JIa je TCHOTHII IVIaBHA OPETHUIIA 38 CHH-
Te3y CeKyHAapHuX Mmerabonuta [54]. YTBphEeHO je Aa MOCTOjU Kopenainuja
u3Mely cajpikaja eTapckor yJba M BenuurMHe ceMeHa. CUTHO3PHH BapujeTeT
(var. microcarpum D.C.) koju ycrieBa y yMEpeHOM KITUMATy MMa MarbH IO,
koju obmano caapxu 0,8—1,8% erapckor yiba, JOK KPYITHO3PHH KOpHjaHAAP
(var. vulgare Aletf.), Koju ce Taju y TPOIICKOM U CyNTPOIICKOM KJIIMMATy CaJIPyKH
3Ha4ajHO Mame eTapckor yipa (ox 0,10 10 0,35%) [130].

[open Bapujereta, U copTa UMa 3Ha4ajHY YJAOTY Y KOJTHYHMHH €TApCKOT yIba.
VY ucrtpaxuBamuMa K0ja CMO MU U3BEJIH Ca JiBa TCHOTHIIA KOPUjaHApa: COPTOM
nomahu CUTHO3pHHU TOPEeKJIoM W3 MHCTHTYTA 3a MPOyYaBarbe JIEKOBUTOT OUIba
,JAp Jocud INarunh* u3 [TanueBa n moKaTHE MOMyAIHje CHTHO3PHOT KOpHjaHapa
nobujeHe ox mpousBohada sekoBuror Omsba u3 KynmnuHa, yCTaHOBHIM CMO
Ja je caipikaj eTapckor yJjba y IUIOf0BMMA AoMaher CUTHO3PHOT KOpHjaHApa
6uo 1,06%, wro je 3HaYajHO BUIIE Y HOpehemy ca JIOKAIHOM MOIYJIalijoM
TJe je MpOCeYaH cajpkaj eTapckor yiba y miogosuma ouo 0,86%. Pesynratu
Cy MpHKa3aHu y Tabenu 3, TAe Ce MOKEe BUJIETH JIa COPTa KOpujaHapa nomahu
CHTHO3PHH MMa cTaGHIaH YAEO €TapCKOT yJba y TUIOA0BUMA, KOjU j& pesynrar
CeJIeKIUje, ¥ He 3aBUCH O] ycJIoBa rojliHe, IOK Koj nomynanuje u3 KynmnuHa,
KOJIMYMHA €TapCcKOT yJba YMHOTOME 3aBUCH 0] (pakTopa rouHe.
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Ta6esa 3. Caap:xaj eTapckor y/ba y mjiooBuMa joMaher CHTHO3pHOT KOpUjaHapa
rajenor 2009/10. u iokajne nomyJjauuje rajene 2011/12. ronune

Jomahin cuTHO3pHU Jloxanna momynaruja
2009 2010 2011 2012
Kontpona 1,01 1,10 0,92 0,77
CnaBon 1,08 1,00 0,91 0,73
Bakrodun 1,01 1,02 0,96 0,73
Buoxymyc (Royal Ofert) 1,04 1,04 0,96 0,78
Iucremax 1,15 1,15 0,98 0,79
Xemujcko §yopuso (NPK) 1,05 1,07 0,93 0,80
1,06 1,06 0,94 0,77

BpemeHcku yciioBH ce HCTHYY Kao 3HadajaH (akTop KOjU yTHUE Ha CaapiKaj
€TapcKor yJba y TiogoBuma. HanmMe, yCTaHOBIBEHO je a Cyllla 3HAa4ajHO yTHUYE
Ha TPUHOC ETapCcKOT yjba, U Ja C€ y YCIOBHMa Cylie oOpasyje CKOpO IyIjio
Mame erapckor yiea [111]. HaBommaBamem ce mak mMoxe moBeharu canpixaj
eTapCcKoT yJba y MiomoBuMa 3a 5 10 32% y 3aBHUCHOCTH Of MajaBUHA Y TOKY
BETETAIlMOHOT TIEPHOJIA.

VY ucrpaxxuBamuMa koja cMo u3Besid TokoMm 2011. u 2012, rogruHe MOTBPAMIN
CMO /12 je Y KIMMaTCKH MMOBOJbHM]jOj TOAWHHM KOJMUYMHA €TapCKOT yjba y IJIO-
noBuMa Kopujanapa Ouna Beha (y mpoceky, nznocuna je 0,94%), mok je y
CYILIHO]j TOIMHM HEroBa KOHIEHTpaLuja 3Ha4ajHo Mawa (0,77%), ImTo ce Moxe
BUJETHU U U3 Tabene 3.

Jenan on HajsHavajHMjuX (axropa Koju yrndy Ha (opMHparme IpHHOCA
€TapCKOr yJjba je U JIOKALMja, OHOCHO, reorpaeka mupuHa. Bapupate cajp-
Kaja eTapcKOT yJba y 3aBHCHOCTH OJ JIOKAIHUTETa YTBPHEHO je M y HAIIUM
MCTPpXKMBabUMa U3BEACHUM Ha TpH JloKaimje y Bojsomunu. Canpikaj erapekor
yJba y IUIOOBUMA KOopHjanapa Bapupao je on 0,68 no 1,2%. Yuuaj nokanurera
Y OBOM CIIy4ajy je TIOCIIeAIIa BpEMEHCKHIX yCIIoBa (TeMnepaTypa Y TIaZlaBuHA Y
MIEPUOLY IIBETAhA U Ca3pEBabha IJI0I0BA), aJTH U PA3IMIUTHX THIIOBA 3¢MJBHIIITA.
Uctu 3axibyyak HABOAE U APYTH ayTOPH LIMPOM CBETA.

Bybpetse 3Ha4ajHO yTHYE HA CaipiKaj eTapCKOr yJba Y II00BUMA KOPHjaHApA.
IToBehamem moze azotHor hyOpuBa nonasu no moBehama caapikaja eTapcKor
yiba y miogouma [59, 110]. Bybpeme dochopom Takohe moehaBa mpuHOC
€TapCKOT yJha IT0 XEKTapy. YCTAaHOBJHEHO je Ja ce mpuHoc moBehara ca 4,1 kg/
ha na 4,6 onnocuo 5,9 kg/ha nmpu npumenu 35, oxnocro 70 kg/ha PO [111].

Y nociuenme BpeMe MUKOPHU3HE IJbHBE U a30T0¢>1/IKcnpa]yhe GaKTepI/I]e ce
W3y4yaBajy Kao MOTEeHIMjaTHU OnodepTuinzaTopu, 3aTo mWTo ¢y jeGTHHH U eKo-
JIOUIKa Cy ajJTepHaThBa xeMujckoM hyOpusy. IlnomoBu noOujenu on Omibaka
KOje Cy MHOKYJIHMCaHe ca MHMKOpH3HMM IybuBama (Glomus macrocarpum u
Glomus fasciculatum) najy 28-43% Buie eTapcKor yjba HEro KoHTpoina [64].
IIpernocraeka je pa ce cajpxaj erapckor ysba nosehasa y Mukopusu 360r
nosehanor ycrajama hocdopa. [Ipumerom azotodukcupajyhinx 1 MUKOPU3HUX
Gaxrepuja u pochoMuHEPaIN3aTOPa Y3 HONOBUHY NPENOPYUCHE 103¢ a30THOT
hyGpusa, Takohe ce 3HayajHO noBehasa npuHoC erapekor yiba [1].

MebyTum, y HalmuM 4eTBOPOTOAMIIELMM HCTPAKNUBABIMA HHJE YCTAHOBJBEH
YTHLA] Pa3INYUTHX BPCTa OPTaHCKUX M MHHEPAJIHOT lyOpuBa Ha caapxaj
€TapCKOT yJba y IUIOIOBUMA KOpHjaHpa y nopehemy ca konTpoiom. Pesynraru
Cy MpHKa3aHu Ha rpagukoHnMa 1 n
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I'papukon 2. Caap:kaj erapckor y/ba y IJI0A0BHMA KOpPUjaHapa (momyjamuja u3
Kynnuna) y Toxy 2011. u 2012. roauHe y 3aBHCHOCTH 0 NpuMem-eHor hyopusa (%)

,,/13 OBHX pesyiTaTa MOXe Ce KOHCTaTOBaTH 1a PUMEHeHa OHONOIIKA U Xe-
mujcka hyOprBa HUCY 3HAa4ajHO yTHIIANIA HA IPOMEHE Cafiprkaja erapekor ysba. To
ce MO)ke 00jaCHHUTH PEeJIATUBHO CTAOMIHNM XEMHjCKHM CacTaBOM KOpHjaHIpa,
KOjW BHIIIE 3aBHCH O]l YTHIIaja reHoTumna‘ [4, ctp. 149].

4.2. XeMHCKH CacTaB €TapCKOr y/ba

Etapcko ysbe ce Hanmas3y y MIM30TEHUM KaHAJIMMa KOJH Cy NMPUCYTHH Y CBUM
opranuma Ousbke. MUpHUC €TapcKor yiba je BpJIO MHTEH3UBAH H Y MOTIYHOCTH
JpyTayHjH KOJ 3eJieHe OMIbKe U 3pelIor I10Aa. MUPHC je YCIOBIbEH XEMH]jCKHM
CacTaBoOM; y HE3pEeNUM IUIOJOBUMA M BET€TATHBHUM JEJIOBHMa OMJbKE JOMH-
HAaHTHH Cy ajdu(aTUYHH ANJEeXUIN KOjU [ajy CHelu(uuaH MHPUC HAIUK Ha
crenunie. To cy mpanc-2-aenenan, mpauc-2-noAelieHan U mpauc-2-ae1eHo
[35, 43, 44, 129] (ctpykTypHe opmyre OBHX KOMIIOHCHTH IpPHKa3aHE Cy
Ha CJIHIH 7) Toxom 3pema, IIOAOBH 00Mjajy MHOTO IPHjaTHHJy apoMmy, a
IVIABHU CAaCTOjaK eTapCKOr yjba J& MOHOTEPIICHCKH aJIKOXOJ JIMHANOIN, 4Kja Ce
KOHLeHTpauuja nosehasa o 36,69% y Tek 3aMeTHYTUM ILUI040BUMa, 110 72,35%
y HOTIYHO 3penuM [86]. OH 1aje yiby UBETHY MUPHCHY HOTY, MehyTHM, HEroB
caJpxkaj He yTH4e 3Ha4ajHO Ha MUPHUC, Beh Cy TO Ipyre KOMIIOHEHTE Kao IITO Cy:
o-TIMHEH, Koju y Behoj KOHUCHTpauju (2,36-23,23%) naje yJby TEPIEHTHHCKY
HOTY, 10K repanun anerar (8,95-24,51%) u numoHneH najy mupuc pyxke [105].
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Canka 7. CTpyktypHe ¢opmMyJie KOMIIOHEHATA JOMHHAHTHUX Y €TAPCKOM YJbY
xep0Oe KopujaHapa

Tabena 4. KomnoneHnTe etapckor y/ba mioaa kopujanapa 'y 2011. u 2012. roqunu

Pennu 6poj Komonenra PT. 2011 2012
1 TpunmukieH 55.402 Tpar 0
2 a-TyjeH 56.323 Tpar 0
3 o-maHEeH 58.270 9,22 7,64
4 xambeH 62.286 1,06 0,64
5 cabuHeH 69.129 0,43 0,18
6 p-numen 70.277 0,72 0,77
7 ™wupueH 74.054 0,99 0,21
8 a-TepmmHEH 82.861 Tpar 0
9 p-nuMeH 85.589 0,95 0,56
10 muMmoHeH 87.005 2,21 1,35
11 y-tepnuneH 98.079 8,33 6,95
12 TepumHONEH 109.842 Tpar 0
13 ymHanon 115.735 68,33 78,13
14 Gopueon 141.789 0,24 0
15 tepnunen-4-on 146.842 0,11 0
16 a-tepmuHeOn 152.576 0,16 0
17 repanmon 180.724 1,14 0
18 xamdop 132.597 3,58 2,56
19 wmmprenun anerar  212.670 Tpar 0
20 repaHun anerar 238.200 2,30 0,84
21 E-xkapuoduicH 253.685 Tpar Tpar
MoHoTepreHCKH YTIHOBOAOHHUIIN 23,98 18,12
MoHoTepreHCKH aIKOX0IU 69,98 78,13
MOoHOTEpIIEHCK KSTOH 3,58 2,56
MOoHOTEpPIICHCKH eCTpH 2,30 0,84
CeckBHTEpICHH Tpar Tpar

Tpar — 3acTYIUBCHOCT KOoMITOHeHTe Mama off 0,1%
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Konnunna erapckor yijba, Kao U HBEroB KBaJIUTCT, MOXE Ja Bapupa y 3aBHC-
HOCTH OJi: BapujeTeTa U CopTe, reorpadckor noaoxaja NpOM3BOJHOI PErHOHa,
KJIMME U BPEMEHCKHX YCIIOBa, THUIIA 3€MJBUINTA, arPOTEXHOJIOIH]Ee, CTaAnjyMa
y KOME C€ HU3BOAM JKETBA, CyIIEHha, CKIAIUIITEHha U IPUMEHEHE TEXHHKE
exctpakuuje [17, 43, 83, 104].

YomureHo, Mmoxke ce pehu 1a KOMIIOHEHTe eTapcKoT yJba KOPHjaHapa YMHO-
TroMe 3aBHCE O]l €KOTHIa, IITO CMO MOTBPAWIM HAIIMM HCTPAKHUBAKBHMA.
Haume, y ucTpakxuBamiMa ca COPTOM CHTHO3PHH KOPHjaHIap MOPEKIOM M3
WucTuTyTa 32 poy4aBame JexoBUTOr Omiba ,,Jp Jocud Ilanunh® ykymHo je
UACHTU(GUKOBAHO IET KOMIIOHEHTH y €TapCKOM YJbY, Tj. TPM MOHOTEPIICHCKA
VIJbOBOIOHHKA (o0 M/ IMHEH W JIMMOHEH) M JiBA MOHOTEPIIEHCKA aJIKOXOJja
(uuanon u 6opHeon). OBUX MET KOMIOHEHTH uuHe 75,47-76,52% unentu-
(MKOBaHMX KOMIIOHEHTH eTapcKor yiba. Op Tora je ycraHoBJbeHO na 61,19—
65,04% 4uuHU TUHATIOJ, JOK OcTajie KommnoHeHTe ynHe 11,69—12,45%.

VY ncrpaxkuBamHMa ca JIOKAJITHOM ITOITyJ1aliijoM KopHujanapa u3 Kynnuna nnes-
trdukroBaHo je 12, omHOCHO 21 KOMIIOHEHTA Y 3aBHCHOCTH O] TOIWHE UCTpa-
KHBama, a OHE YMHE MpeKko 99% HIeHTH(HUKOBAHUX KOMIIOHEHTH. JIMHANON je
Yy OBOM €KOTHUITY OMO 3acTyIsbeH ca 63,89-83,34%. Cnrcak KOMIIOHEHTH UJICH-
TU(PHUKOBAHUX Y UCTPAKUBambUMa Koja cMo u3Besin TokoM 2011. u 2012. ronune
Jar je y Tabenu 4 a rpadyUIKy IpUKa3 Ha XpoMarorpamy (ciuka §).

Response_ Signal: Coriander 1 2mI.D\FID1A.ch
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Cumnka 8. XpoMarorpam eTapckor yJjba Iuiofa KOpujaHapa

CrpykrypHe (hopMysie KOMIOHEHTH KOje Cy MACHTH(UKOBAaHE y €TapCKOM
yJbY KOpHjaHIpa TOKOM UcTpakuBama 2011/12. ronuHe npukasaHe cy Ha CIH-
1 9. OBe KOMIIOHEHTE Ce MOTY CBPCTaTH y 5 Kjlaca: MOHOTEPIECHCKH YIJbO-
BOJIOHHIIN, AJIKOXOJIU, KETOHH, €CTPU U CECKBUTEPIICHU.

MoHoTeprieHCKH YI/bOBOOOHHIM Cy OWIIM 3aCTyIUbEHU y TIPOCEKY ca
23,98%y2011.u 18,12% y 2012. ronuuu. Ox Tora cy TpUIUKIICH, G-TEPIIMHEH U
o-Tyjeny 2011. onm perucTpoBaHu y TparoBuma, a'y 2012. ;MxoBo MpHUcycTBO
HUje yTBpheHo.

VY o0e roguHe HCTpakMBamba Haj3acTYIJBEHUjU MOHOTEPIIEHCKH YIJbOBO-
JIOHALIM OmH cy: a-tinHeH (7,64-9,22%), y-tepnuaeH (6,95-8,34%) n numoHeH
(1,35-2,21%). buTHO je HarmacuTH Aa Cy HW)XE€ BPEIHOCTH KOHCTAaTOBaHE y
2012, a Bumre y 2011. roguan. OcTanie KOMIIOHEHTE M3 OBE Kilace jeluibcrha
KOj€ Cy Yy MPOCEKy oriesa 3actymbene ucnop 1% cy: kamden (0,86%), f-nuneH
u p-mumed (0,75%), muprier (0,60%) u cadunes (0,31%).
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Cauka 9. CTpykTypHe hopMy/ie KOMIIOHEHATA IJIOAa KOPHjaHApa

U3 erapckor yiba Kopujan/pa nmopekiom u3 [lakucrana n30J0BaHH CYy TOTOBO
WIEHTUYHU MOHOTEPIEHCKH YTJbOBOAOHUIM [17]. 3acTymibeHOCT OBe Kiace
jenumema y IOMEHYTOM UCTpakuBamy je 8%, 0K je y HameM 3HaTHO Beha, ox
16,23 no 26,12% y 3aBUcHOCTU Of JoKanuTera. HaBeneHu aytopu uctudy aa
KOpHjaHAap IOPEKIIOM U3 EBPOIICKHX 3eMajba 00MUHO caapxu usmely 16 n 30%
MOHOTEPIIEHCKHX yIJbOBOJOHHUKA, ILITO CE MOAYapa ca HAIIUM UCTPAKUBAHEM.

MoHOTEpPIIEHCKH AJIKOXO0JIM CYy Haj3acTyIUbCHU]ja Kjlaca jeANbeha y eTap-
CKOM YJbY KopHjaHpa. [0TOBO cBa UCTpakMBamba yKa3yjy Jia je IJIaBHU cacTojak
€TapCKOT yJba 3pejHX IJIOA0Ba KOPHjaHApa MOHOTEPIIEHCKH alIKOXOJ JIMHAIOI,
KOjH je 3acTymibeH of 37,65% no 79,90% [20, 41].

VY nammMm uctpaxuBamuMa, y 2011. roguHN mopex TuHaNIONA, KOju je O6no
3acTymubeH y Hajpehem mponenty (63,89-73,19%), 3abenexxeHo je u mpucyc-
T80 repanuona (0,17-1,81%), 3arum o-tepnuneona (y mpoceky 0,16%),
4-reprimreona (0,11%) u 6opueona. Y 2012. roguHu o OBE Kilace jeIUCHA
010 je 3aCTyIJbeH caMo JIMHAJION U TO Y KolmuuHH of 75,19 o 83,34%.

AHaIIM30M €TapCKHUX yJba CEMEHA KOPHjaHIpa M3 €BPOICKUX 3eMajba yCTa-
HOBJBEHO j€ Aa Cy IVIaBHE KommoHeHTe nuHanon (58,0-80,3%), y-repnunen
(0,3-11,2%), a-unes (0,2-10,9%), p-uumen (0,1-8,1%), xkamdop (3,0-5,1%)
u repaamn anerar (0,2-5,4%), mMTO ce y MOTIMYHOCTH MOmyldapa ca HaIioM
CTYAMjOM, U ca cTynujoM u3 PyMmyHHje, rae je yCTaHOBJbEHO U MPUCYCTBO TPU-
nukiena (10 0,1%) u 4-tepnuneneona (0,1-0,7%) [102, 135].
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[TnogoBu mopeknom u3 bpasuia Takohe uMajy ciaMvaH cacTaB Kao y HalleM
uctpaxusawy [49]. Hajsacryrubenuju cy mmnanon (77,48%), yp-TepruHeH
(4,64%) u o-imHeH (3,97%). YTBpheHo je 1a mocToju HeraTuBHA KOpenalyja u3-
MmeDy canprkaja MHAIONA U OCTAMMX IVIABHUX KOMIIOHEHTU Kao LITO CY: y-Tep-
MIHEH, O-TTUHEH U p-iuMed [31, 41]. UctpaxkuBama y ApreHTuHH Takolhe ykasyjy
Ha TO Jia je JIMHAJION Haj3acTyIJbeHHja KOMIIOHEHTa eTapcKor yiba (68,14%), mok
y-TepIIMHEH HUje UICHTH(UKOBAH, a o-TIMHEH je 3acTyrubeH ca 3,31% [137].

Monotepnenckn Keron kamdop je y 2011. 6no 3actyruben ca 3,58%, a'y
2012. ca 2,56%. Kamdop je ouemeH Kao HelOKe/baH CACTOJaK eTapcKOr yiba
Kopujanzpa [36]. Mcru ayrop HaBonu 1a je canpikaj kam¢popa y Koperauuju ca
caapxajem aqumoneHa (p=0,873). Kamdop je y Hammm y30pipMa 3acTyIbeH y
KoHIIeHTpanuju ox 3,27 no 3,85%. McTpakuBama ca UTaIMjaHCKUM U IIMAaHCKUM
EKOTHIIOM KOpHjaHJApa yKa3yjy Ha TO Ja je KOJIMYMHA OBOT jelUICHha Takohe
Ouna permatwuBHO HUCKa, 3,3%, omHocHO 3,9% [48]. ¥ ocranmm crynamjama,
KonMarHa Kamdopa je 6mna 3aarHo Beha: 5,0-8,2 [126, 138, 139].

Kako je kamdop 03Ha4YCH Kao HETIOKEJhaH CaCTOjaK €TapCKoOT yiba, ay 2012. je
3a0erekeHa Mama KoJrmurHa kamdopa, a Beha nuHanona, U3 uera ce 3akjbydyje
Jla BUCOKE TeMIlepaType U Cyllla MO3UTUBHO YTHUYY Ha KBaJIUTET €TAPCKOT yiba
KOpHjaHjapa.

On MOHOTEpNEeHCKMX ecTapa MupTeHHN auetar je y 2011. 3abenexxeH camo
y TparoBuMa, 10K y 2012. meroBo npucycTBo HUje yTBpheHo. I epanun anerar
jey 2011. 6mo y mpoceky 3actymibeH ca 2,31%, a 'y 2012. ca camo 0,84%.

VY Hamioj ctynuju yTBpheHa je Maja KOJIMYMHA CeCKBHTEPIEHA [-Kapuo-
¢uneHa, koju je y o0e roguHe OMo 3aCTyIUbeH caMo y TparoBuma. Ha 1o ykasyje
U cTyAMja u3BeaeHa y EBponu rie je oBa kiaca 3actymbeHa 10 2,3%, 3a pa3iuKy
o 5% xomuko je 3abenexeno y Upany [41, 52, 102]. ¥V y3opuuma u3 Mpana
yTBpheHo je npucyctBo A*-kapena (9,7%) u vepui anerara (2,3—14,2%), koju y
HAIllUM y30pLIMMa HUCY UJICHTU(HUKOBAHU.

4.3. MacHo y/be

Kao u xox eTapckor yiba, M KO MacHOT yJba Ce jaBJbajy pas3iuke y caupkajy
Y 3aBUCHOCTH 0J1 OpojHuX YnHMIana. Cajpikaj MaCHOT yJba Y 3pEJioM CEMEHy Ce
kpehe ox 12 10 25%, 3aBUCHO 0] eKOJIOIKKX ycioBa. CUTHO3PHY KOpHUjaHAap
Je Goratuju y MacHOM yJby O KPYIHO3DHOL, U MAaCHO YJbe j¢ YIIIABHOM KOH-
LEHTPHCAaHO y eHpocnepmy 22,65%, 0K je y mepuKapily HeroB yIaeo 3HaTHO
MamH [68, 98, 121].

Y MacHOM yJby KopujaHapa je yrBpheno ox 9 mo 12 macHuX kucennHa [86,
103, 120], xoje cy npukazane Ha ciuiy 10. HaBenenu ayropu wctudy na je
Haj3aCTyIUbEHUja MacHa KHCEIMHa meTpocenuHcka (65,7-76,6%). Hajeeha
3a0eJie’keHa BPeAHOCT METPOCENNHCKE KUCENTUHE Y KOpUjaHIpy y JUTEpaTypu
je 91%, a najmama 36% [116, 132].

[lerpocennucka KucenuHa je crennpruyHa MOHOHe3acuheHa MacHa Kuce-
JMHA, M30MEp OJIEMHCKE KHCeIWHEe, a KapaKTepHlle ce ca JaHmeM oxm 18
VIJbEHUKOBUX aroMa W JIBOCTPYKOM BE30M Y IMC KOHQUTYpalHjH Ha IIECTOM
YIJBEHUKOBOM aToMy (6-OKTaJeIleHCKa KHUCENUHA). AKyMylIupa ce€ y €HIO-
crepMy KOpHjaHIpa, ajld HUje MPUCYTHA y JTUCTOBUMA U APYTHM TKUBHUMA OBE
owmbke [24, 25].

Jlpyra MacHa KHCeJIHHa 10 3aCTyIJbeHOCTH je TuHoMNHa ca 13,0—-16,7%, 3aTum
ciene onenHcka (5,4%), mamvuruacka (3,4%), creapuncka (0,7%), Kao ¥ BETUKH
0poj MacHHMX KHCeJIuHa ca 3acTyibeHomhy ucnox 0,5% (maaMUTOEICHHCKA,
apaxuJOHCKa, MHUPUCTHHCKA, )-TMHOJCHCKA, (-JTMHOJICHCKA, TaJ0JIEMHCKA,
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KETOJICMHCKA, I0KOCAXeKCaHOMHCKa). TOKOM nepro/a 1yBarba 3a4nHa, cioboaHe
MacHe KHCEIIMHE MOCTENEeHO Ce CMamyjy, U TO je A00ap MHIUKATOP CTapOCTH
Matepujana [98].

Hes3acuheHe macHe KncenuHe
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Cauxa 10. CtpykrypHe (popMyJie MACHUX KHCeJINHA U3 MACHOT yJ/ba KOpHjaHapa

AkyMyJsalyja MacHOT yjba pacTe TOKOM IIepHoIa 3pema IJI0A0Ba (3eJeHU
mwionosu canpxke 19,1%, a mornyno 3penu 1o 26,4%). Y Toky dopmupama
IJI07I0Ba MOHOHe3acuheHe MacHe KucenuHe cy mpucytHe ca 32,1%. Omnoc
3acuheHnX W He3aCMNeHMX MAacHUX KHCEIIMHA CE€ CMambyje TOKOM 3perma Ol
0,5 o 0,3 [86].

Y MacHOM yJby KOpHjaHApa Haj3acTYIUBCHHjU Cy HEYTpPAJIHU JHIUAN
(mpexo 90%), on xojux HajBuine nMma Tpuanuiaruiepona (TAD), 3atum cnene
ko (2,42%) u pochommmuan (1,94%).

Kopwujarmap je modap uzBop duroctepona. tbuxos canpikaj je mpolemheH Ha
5186 ug/g ypa, mro je 0,51% on ykynHux nunuaa [103]. Hajzactymbenuju je
crurmactepon (29,8%) u f-cutoctepon (28,2%), kao u A*-aBenactepoi (23,8%)
u xammectepoi (9,80%). Takohe, yrBpheHo je u npucycTBo A’-cTurmacrepoina
16,3% wu A°-cturmactepona 9,2%. Tokomu cy mnpouewmenn Ha 327,47 ug/g
CeMEHa, a TOMHUHAHTHU TOKOIM je y-TokoTpueHon 238,40 ng/g cemena (72,8%
YKyITHHX TOKOJa), a off Tokodepona yrBphenu cy y-toxodepon (8,06%) u
o-toxodepon [120].
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4.4. Ynorpeda kopujanjapa

,»Y MHOTHM 3eMJbaMa U KyJITypama KOpHjaHaap uma ayry HCTOpHjy yrnorpeoe
Kao 3a4dH, alld ¥ 3a JIeYeHke OpraHa 3a Bapeme, Koj mopeMehaja Kao mTo cy
00J10BH y CTOMAKY, HayTOCT 1 6011 y xkeunyly. Yecto ce npenopy4yje ynorpebda
KOpHjaH/pa 1 KO HecaHuIle u HareTocTh. Takole, HaBoAM ce /1a je KopujaHaap
euKacaH M Kao aHaNTeTHK M aHTupeymaruk. OBa OWJbKa ce KOPUCTH M Kao
aHXCJIMUHTUK 3a Ascaris lumbricoides v Pheretima posthuma, anv u 3a Jje-
Yele YPUHAPHOT CUCTEMA, Tj. 0OJecTH Kao IUTO Cy ynaia MokpahHe Oemnke
n MokpahHux kaHana u wH(peknmje. Takohe, KOPUCTU ce W 33 HM3ITyYNBAE
TEIIKUX MeTaa u3 opranu3Ma. HapounTo Benmmka naxkma ce Ipuiaje ’beroBuM
aHTHOAKTCPHJCKUM W AHTHOKCHIATUBHUM oOcoOuHama. YTBpheHo je na
KOpHjaHaap JeIyje aHTUMHUKPOOHO Ha BEJIMKHU OpOj TPaM-IIO3UTHBHUX U rpam-
HEraTUBHUX OaKTepHja ¥ TJbUBUIIA, Te OM 300T TOra MOTa0 Jia Ce KOPUCTHU 3a Pa3Boj
HOBOI' CIEKTpa aHTHOMOTHKAa OWJBHHMX QopMynanuja. Ycieln OKCHAATHBHOT
cTpeca J1oja3u 0 TojaBe HEKUX OOJIECTH Kao IITO CY: peyMaTOUIHU apTPHUTHUC,
apTepOCKIIepO3a U HeYpOAEreHepaTHBHE 60JIeCTH, KaHLep, njaberec, a OpojHIM
CTyaujama je morspleHa mberosa aHTHOKCHAATHBHA aKTHBHOCT. CMana ce ;aje
KOpHjaH/ap BPJIO NEPCIEKTUBHA OUJbKa aHTHOKCUIAHC, ¢ 003MPOM Ha TO J1a ce
300r CBOjHX apOMATHYHUX CBOJCTAaBa PAJ0 KOPUCTH KA0 CYILUICMEHT y HCXPaHH,
anu U kao 3a4uH. YecTo ce pozaje Kao KOH3CPBAHC y MECHO) HHIYCTPUjH, Kao
Aofarak kobacuuama, y TypLIMjH, CACTaBHU j€ €0 KapH 1paxa, jeHOT Of Haj-
MO3HATHjUX 3a4MHA WHIWjCKE KyXWIbe, JToJlaje ce W MEeIMBHUMa, ONCKBUTHAMA.
Taxohe ce yBozm 1y HcxpaHy KUBOTHIbA. Kao cacTaBHa KOMIIOHCHTA y XpaHH
3a prbe 3Ha4YajaH je UMyHOCTUMYJIAHT U JeTokcuukarop. Ko oBana u ko3a oBa
Owbka penykyje napasure (Haemonochus contortus), a kon 0Opojiiepa u jarnaHcke
Ipenenuiie 3Ha4ajHo Ho00JbIaBa PacT U 34PaBCTBEHO CTambe. Y HenpexpaMOeHoj
WHAYCTPHUjU €TAPCKO yJhe KOpHjaHIpa ce KOPUCTH Y MaphUMEPHjH U TyBAHCKO]
WHAYCTPHjH, TOK CE MacHO yJhe KOPUCTH 3a no0ujame Onommsena™ [8, crp. 82].

OBa OnJbKa je 3HaYajHa U Y OPTraHCKO]j TOJHONIPUBPEH. ,,[[BETOBH KopHjaHapa
cy Oorary MoOJEHOM M HEKTapoM INTO WX YHWHHU OJJTMYHOM IAIllOM 3a IYele,
Ay Ccy MPUBJIAYHU U 32 BEIHMKH OpOj IPyruxX KOPUCHHUX MHCEKara Kao IITO CY
NPEAaTOpU U MapasUTOUIH IITETOYMHA. 300T Tora ce 0Ba OUIbKa YECTO T'aju OKO
yceBa Kao 3allITHTHU I10jac WIH YaK 3pyKeHO ca APYruM Kyntypama. [locie-
JTUTIa TOTA je CMamkemhe OPOjHOCTH MHOTHX IITETHUX HHCEKATCKUX BPCTA, alld U
HEeMaToza. YCTaHOBJHEHO j€ J1a €TapCKO YJbe KOpHjaHpa eIyje MHCEKTHIINIHO
Ha CKJIaJIUIITHE MITETOYMHE, ajldi U Ha (UTONATOTeHE TJbUBE U OaKTepHje, ITOo
MOXE /1a Ce MCKOPUCTH 3a TPOU3BOIIbY EKOJOUIKH 0e30eAHMX MpOM3BOAA Y
TEXHOJIOTHju npepaae Boha u moBpha, ajiu 1 3a TpETUpamkEe CeMEHa, LITO MPaK-
TUYHO MMa 3Ha4aja y OpraHcKoj Mpom3BoAmH - [5, cTp. 460].
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5.

®eHonowke Ppase

N arpoeKoJIOLIKN YCNI0BU
ycneBama

YOBOM TIOTIIaBJbY OINMHCaHE Cy (eHoomKe daze KopHjaHapa, Kao U 3aXTEBH
IpeMa BJla3u, TEMIIEpaTypyd W CBETIOCTH, TOKOM BETeTaI[MOHOT MEPHO/Ia,
Ka0 TOKOM MojenuHux ¢enomnomkux (asa. Takohe, mprukaszaH je U MpUHOC Bere-
TaTUBHE Mace OMJbKe, Ka0 ¥ MPUHOC IJI0A0BA MO OMJBIM Y 3aBUCHOCTHU O] Bpe-
MEHCKHUX yCIIOBa, aJId M KETBEHU MHJIEKC, KOjH MPEICTaBba OTHOC Mace ILIO-
JI0Ba M Mace OHJbKE.

5.1. ®enosomke pase

Bereranmonu nepron kopujanapa tpaje 80—120 gana, a 1y>KuHa MPBEHCTBEHO
3aBHICH OJI BpeMEHCKHX ycioBa [36]. Pa3Boj Omipaka KopujaHIpa MPaTUIA CMO
CBAaKOJHEBHO, LITO j€ IpUKa3aHO Ha ciuiu 11. YV TOKy BereranuoHor nepuona
YCTaHOBWJIM CMO TIeT eHonomkux ¢asa. To cy:

1. HULIa®mE

2. hopMupame JIMCHE PO3ETE
3. mopacT LBETOHOCHOT cTabia
4. uBerame

5. ca3zpeBame I10/10Ba

S2e
2 /
y ¥ K‘v’ ?\v V4
{
HUIIAkEe  (QOpPMHUpPABE MOPACT IIBETOHOCHOT  I[BETamE ca3zpeBame
JINCHE PO3€CIIC crabia IJj1oaoBa

Cauka 11. ®a3ze pa3Boja KopujaHapa
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,»Ha OCHOBY JIBOTOJIUIIELUX EKCIICPUMEHATa, U3BEJICHUX HA TPU JIOKAUTETA
y BojBozuHu, HuCy yTBpheHe pasimKe y y)XHHH BEreTalHOHOT [IepHO/ia KOPH-
JaH/pa Kao HU y Tpajamy MOjeMHAYHNX (PEHOIOMKKX (asa y 3aBUCHOCTH OF
npuMemeHux hyopusa. Pasnnke cy mocrojane Ha HHBOY JIOKAJIUTETa U HCIIH-
THBaHMX TonuHa™ [4, cTp. 122].

W3 rpadukona 3 mMoxe ce BUACTU Jia je BEreTAllMOHHM TIEPUOJ| KOpHUjaHapa
Tpajao ox 104 no 123 nana, u na je 2011. ronune Tpajao myxe (y mpocexy 120,3
naHa) y onHocy Ha 2012. roquny (104,7 nana).

MowwopuH |

B.PagvHumn

2012

OcrtojuheBo

MotwwopuH |

WUcnutuBaHa rogmHa

B.PaguHun '

2011

OcrtojuheBo ;

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Bpoj paHa

[ BCH mHAC mnC myon =on3]

I'padukon 3. Tpajame ¢eHosomKkuX (aza KOpHjaHAPAa y 3aBHCHOCTH O] YCJI0Ba
rogune (C-cera, H-unuamwe, IIC-nopacr y crad.o, Il-userame, ®II-popmupame
IUI010Ba, 3-3peme)

[Ipema yybGeHn4Koj MHUTEpaTypH, OA CETBE A0 HHULama mpohe 15-20 mana
[39, 69, 122]. ¥V uctpakuBamnuMa Koja cMO MU u3Beaenu Tokom 2011/12. ro-
IIHE, TIepHo] HAIlamka je Tpajao 14—19 mana. Humamem ce o3HauaBa ImojaBa
KOTWJIEJOHA M3HA] MOBpIIMHE 3eMJbe. Kopujanmap kimja ca JBa JaHIETacTa
KOTHJIENIOHA, c1a00 U3paxkeHe HepBaType. XUIOKOTHII je AyT U TaHaK.

Haxon oBor nepuopa, cieau nepuox Gopmupara JIMCHE po3ere, Koju ca
3aBplIaBa [I0PaCTOM LBETOHOCHOr cTabmna. OBO je HajAyXu NEPHOL, U Tpaje
3040 nana. Y Hamem UCTpakuBamy (HOpMHUpaA-E JFCHE PO3ETE je TPajasio of
40 no 43 nana.

On mopacra IIBETOHOCHOT cTabia J0 ModYeTKa IBEeTama, KopHjanapy Tpebda
15-20 naHa, WTO je ciTy4aj ¥ y HAIIUM OIJIEANMA.

Ca oBoMm ¢eHonomkoM (pazoM ce 3aBpiaBa BETeTaTWBHH Pa3Boj. Tpajame
BEreTaTUBHOT nepuoza je omuno 62% oxHocHo 73% of yKYIHOT BEreTallOHOT
nepuoza, ITO ce MOKJana ca APYTUM HCTPaXKMBAauMMa KOjU MCTHYY Ja Bere-
TatnBHe (pase yBeK Tpajy Bulle o1 50% of1 yKyITHOT BEreTalioHor neproga [29].

l'eneparnBHa (paza pa3Boja MOUMIHE Ca LIBETALEM, KOj€ j€ y HAIIMM OrIeAnMa
Tpajasio 13—33 maHa, JOK Cy JUTEpaTypHU HABOIM Ja IBeTame Tpaje 10 mo 20
JlaHa, OHOCHO 25-35 naHa, Ipyu YeMy je MHTEH3UTET 1IBeTamba Hajjaun y IPBUX
15 mana [122, 123]. TlocToje u mojamu Aa YKOJIWKO CE€ CETBA BPIIHM PaHU]e,
[BETamk-E je OOMITHH]jE U ayKe, yak 3545 mana [39, 69].

I[BeTame mounme ca NPUMAPHUM LITUTOM, a KOMIUIETAH IPOLEC LBETama
jemHoTr mTHTAa Tpaje 5—7 naHa.

CaspeBame je y HallleM UCTpaKuBamy Tpajano on 12 no 22 naHa, a y JuTe-
parypu ce HaBoJH Ja 0Baj nepuoz Tpaje on 20 no 40 nana [123].
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5.2. YTHIIaj BpeMeHCKHX YCJI0Ba HA (eHoI01IKE (ha3e

Kao mro je Beh narnameno, Ha Tpajame GeHonomkux (asza HajBUIIE CY YTH-
LaJId BPEMEHCKH YCJIOBH TOKOM roauHe. J[Be roavHe y KojuMa je M3BEIEHO
HCTpaKuBame Mel)ycoOHO Cy ce 3HauajHO pa3InKoBale.

KosmunHa magaBuUHa y TOKY BETETAIlMOHOT TepHuoa (ampui—centemobap)
2011. ronune je Ouna y mpoceky 239 mm, a 2012. oko 223 mm. Kaxko ce moxe
BUJEeTH U3 Talele 5, KOIMYMHA MajiaBiuHa y o0e UCIMTHBAHE roAuHe Ouia je
3HAUajHO Mama y nopeljeH)y ca BULICTOAMIIBUM HpocekoM (359 mm). Tlpema
HaBOAMMA JIMTEpaType, KopujaHzap Ao0po ycmeBa y MHOApPyYjUMa y KojuMa
TOKOM BETeTallMOHOr mepuona uMa suime of 200 mm magaBuHA, T€ €€ MOXKE
3aKJbYUUTH J1a y HAIIMM arpoeKOJIOIIKUM yCJIOBUMA OBa OMJbKA MMa 10BOJbHO
BJIare 3a yCICIIHO rajeme [36].

Tadena 5. Konmuuna (mm) najaBuHa TOKOM BereTalHoOHOT NMepuoaa (anpui—cen-
TemOap) y 2011. u 2012. ronMHU HA cBa TPY MCIUTHBAHA JIOKAJINTETA.

WcnutuBaHa roniHa Bumeroaummsu
Mecen Jloxamrery 2011 2012 npocek*
Mormropua 17 83 51
v B. Pagunmu 14 85 52
OcrojuheBo 33 60 48
IIpocex 21 76 50
Momopun 65 52 61
v B. Pagunmu 61 71 56
OcrojuheBo 44 48 53
IIpocex 57 57 57
Mormopun 37 28 85
% B. Pagunmm 70 27 82
OcrojuheBo 31 20 68
IIpocex 46 25 78
Mormopua 62 48 65
VI B. Pagunmu 93 39 65
OcrojuheBo 100 50 59
IIpocex 85 46 63
Mormmopua 2 4 61
B. Pagunmu 4 0 63
vin OcrojuheBo 11 6 55
IIpocex 6 3 60
Mormopra 23 14 52
IX B. Pagunmu 19 14 53
OcrojuheBo 30 21 48
Ipocex 24 16 51
YKynHoO 32 BereTanMoHn 239 223 359

nepHoj
+Kopumhenu cy monamm ca Hajonmxke meteoponoiike cranuie (MC); 3a
Momopur—MC Hou Can, 3a Benuke Pagunne-MC Cpemcka Mutposuna, 1 3a
OcrojuheBo—MC Kuxkunna.

*BUIIErOANIIHE NPOCEYHE BPEAHOCTH ¢y 3a nepuox 1971-2000. roquxe

Mebytum, Tpeba umaru y Busy na je y 2011. roansu BereTauuoHn nepuox
KopHjaHapa Tpajao npoceyHo 120, a y 2012. roguan 105 naHa, u 1a je y IpBoj
TOIMHM HCTPaXKMBama OWIO BHIIEC IaJaBHMHA TOKOM BETETALIMOHOI IEepHOAa
(183,3 mm), kxoje cy yrmaBHOM Ouie paBHOMEpPHO pacropeleHe TOKOM CBUX
5 ¢enonomkux ¢asa. [pyra roguna ucrpaxkubama (2012) Ouia je cymrHuja
y mopehery ca mpeTxogHOM (MpocedHa KOIWYKMHA TaJaBUHAa Ha CBa TpU
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nokanutera je ouna 165,0 mm), a HajBehu neo nagaBuHa 6UO je CKOHIIEHTPUCAH
y TIepHOAy O]l CeTBe JIO IMoyeTKa IBeTama (oko 90%), oK je y mepuomy Of
[[BETama JI0 KETBE HACTyMmIa cyma (tabemna 6).

Tabena 6. Kosmmunna nagaBuHa (mm) y TOKY (peHOTOWIKNX (a3a KOpUjaHIpa Y
2011. u 2012. roguHu HA CBA TPU UCIIMTHBAHA JIOKAJIUTETA

o 2011 2012

eHOJIONIKE (aze M P o X M P o X
Huname 7 15 5 9,0 33 49 42 41,3
Popumpare HCHe 61 63 55 597|101 104 51 853
posere

TIopacT BCTOHOCHOT | 33 65 9 340 | 27 18 17 207
crabia

LIBerame 36 16 48 333 1 6 2 3,0
CaspeBame 14 87 41 473 10 0 34 14,7
Cyma 151 241 158 1833 | 172 177 146 165,0

M-Mouuopus, P-Benuku Paguauu, O-OctojuheBo, X-npocek 3a cBa TpH JIOKAIUTETA

300r cnabo pa3BUjeHOT KOPEHA KOPHjaHAap MMa BEJIMKE MOTpede 3a BIIarom,
a HapOYMTO TOKOM jyBeHMinHoOr nepuopa. llocie mopacra y crabnmo, Ouibke
M0CTajy TOJEpaHTHHjE Ha cylry. 300T OBe YMIbEHHIE, MOXKe ce pehu 1a je Beha
KOJIMYMHA BJIare TOKOM BereTaTuBHUX (a3zay 2012. roquHu goBena 10 Tora ia cy
Owbke Ouyie 3HauajHO BuIle y nmopehemy ca 2011. roqunom (tabena 1). Mehy-
TUM, HEJOCTaTaK NaJaBUHA TOKOM IreHepatuBHUX (asza y 2012. roguHu 10Beo
je no oOpa3zoBama Mamer Opoja IITHTOBA IO OMJBLIM, Mamer Opoja MIoaoBa y
mrutoBuMa (Tabena 1), kao u mame mace 1000 cemena (Tabena 2), mTo ce cBe
HETaTHBHO Opa3wiio Ha popMupame MpruHoca.

Cpeame nHeBHe TeMmIlepaType TOKOM 00O¢ HMCIUTHBAaHE TOAMHE OWie cy
3HAYajHO BHUIIE O]l BULICTOIUILEET mpoceka (tadena 7). Ilpum Tome ce moxe
pehu na je 2012. ronuna 6una Torumja y nopehemy ca 2011. romuaom. Hajsehe
MO3UTUBHO OJICTYamE OJl IPOCEUYHNX BULICTONUIIHFUX BPEIHOCTH 3a0€TIEKEHO
j€ TOKOM JIETH-HX Mecelld, Kaja je Kopujanaap Ouo y reHepaTuBHUM Qa3ama
pasBoja, ITO ce 3ajeJHO ca HEAOCTAaTKOM Bllare HeraTUBHO OJPa3niio Ha IPHUHOC.

MunuMmanHa Temmneparypa norpedHa 3a knujame je 4-6°C, a ca mopactom
TeMIeparype mpouec Kiujama ce yops3asa. Ha temmeparypama on 15-17°C
KIujame Tpaje 2 Hepesbe [36]. Hajsehu mporeHaT KnnjaBOCTH CEMEHA KOpH-
janzapa ce nobuja Ha Temmeparypama ox 20-25°C, 1ok je MakcuMaHa TeMIle-
parypa 35°C [13].

UctpaxuBamwa y Hemaukoj moxasyjy Ia KopHjaHAap NpPeKUBIbaBa OyKe
Nepuojie NMoJl HUCKUM Temrieparypama of -15°C. Jecema ceTBa ce yIIaBHOM
NPaKkTHKYje Y YKpajuHH, IIe ce raje eKOTUIIOBU KOjU MMajy A00po pa3BUjeHy
JICHY PO3ETY jep Cy OHM TOJECPAaHTHUjU Ha HUCKE TeMieparype. Bucoke tem-
neparype ¥ CyH4aHO BpeMe TOKOM IepHoJia [BeTamka MOACTHYY MPUHOC MJI0Aa
U cagpaj eTapcKor yJba [36].

Konnenrpanuja eTapckor yjba y IiI0A0BHUMa Olla/la Ha TeMIlepaTypama u3Has
21°C, u cmarpa ce Ja je uaeaiHa TeMIeparypa 3a HajduBame 3pHa 15-18°C
[77]. UctpaxkuBama ykasyjy da ce HajOOJBM NPUHOC TOCTIDKE y XJIaJHUM
BII&KHUM JIETHMA, U Ja Jy)KHHA BEreTallMOHOT MEepPHoa U e(eKTUBHE JTHEBHE
TeMIIepaType nMmajy yTulaja Ha aKyMyJalHjy eTapcKUX yJba (BHIIE €TapCKOT
yJba ce GOpMHUpPaA YKOJIUKO Cy Y TOKY BEr€TaIl[OHOT eprosia e(heKTHBHE THEBHE
Temreparype ouie Bucoke) [66, 98].

VYTHLaj BUCOKMX M HUCKHX TEMIIEpaTypa Ha CaApikaj eTapcKor yjba MOTBP-
Ouia Cy W Hallla MCTPaXuBama. ,J1ako BPeMEHCKH YCJIOBH HHUCY YTHLAIH
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3HauajHO Ha cajpiKaj eTapcKor yjba y IIogoBUMa, y Toky 2010. rogune, kaaa
je mpocevHa TeMIieparypa TOKOM BEreTalloHOT Ieproa Ouiia Mama, OusbKe cy
aKymynupaiue Bumie erapckor yipa (1,064%), y nopehemy ca Tommjom 2009.
roguaoM (1,057%)% [3, ctp. 1468].

Tadena 7. Cpenme nHeBHe Temmeparype (°C) TokoM BereTanmoHOr mepuoaa (am-
pun—centem6ap) y 2011. u 2012. ro1uHu Ha ¢Ba TPU UCIUTHBAHA JIOKAJIUTETA.

HcnutrBana roguHa Buieroauimu
Mecen Jlokanurer 2011 2012 mpocex*
Motopux 13,4 13,0 11,3
v B. Pagunim 13,1 12,8 11,3
Octojuhieso 13,3 13,3 11,4
IIpocex 13,3 13,0 11,3
Moropun 16,4 17,1 16,9
v B. Pagunnnm 16,2 17,0 16,8
OctojuhieBo 16,5 17,1 17,0
IIpocex 16,4 17,1 16,9
Moropun 21,1 22,6 19,9
VI B. Pagunnun 20,9 22,3 19,7
Ocrojuheso 21,4 22,9 20,0
IIpocex 21,1 22,6 19,9
Moropux 22,0 25,0 21,6
VII B. Pagunnu 22,1 25,0 21,2
Octojuheso 22,0 25,1 21,8
ITpocek 22,0 25,0 21,5
Motopux 23,1 24,1 21,1
VIII B. Pagunnu 22,8 23,6 20,7
OctojuhieBo 22,7 23,7 21,1
IIpocex 22,9 23,8 21,0
Moropux 21,2 20,2 16,8
IX B. Paguuiu 21,0 19,8 16,5
OctojuhieBo 21,0 20,3 16,8
IIpocex 21,1 20,1 16,7
IIpocex 3a Bererannonun 19,5 203 17,9

MePHOS
+Kopumrhenu cy noparu ca Hajommke meteopornonike cranune (MC); 3a
Momopua—MC Hoeu Can, 3a Bennke Pagunaiie-MC Cpemcka Mutposuia, u 3a
OcrojuheBo—MC Kukunaa (Penyonuuku xunpomereopornouku 3asoa Cpouje)
*BUILEroAnIIkbe MPOCEUHE BPeAHOCTH ¢y 3a nepuoy 1971-2000. ronune

»LBeTame je y Toky 2011. rogune Tpajano ox 25 10 33 naHa, a y Toky 2012,
3HaTHO Kpahe (camo 13—15 nana), mTO je mocyieanIa HeMOBOJLHUX BPEMEHCKUX
ycioBa (HeOCTaTak Biare M BUCOKE Cpelibe NHEBHE Temmeparype) [4, cTp.
122]. V oBoj ¢enomomkoj (a3u mocroje 3HaYajHE PA3IHKE y 3aBUCHOCTH O
yCII0Ba TOJIMHE, TIPU YeMY Ce 3HauajaH MPOY)KETAK jaBsba Y XJIaJHOM U KUIITHOM
BpEMEHY, JIOK ce cKpaheme jaBjba MOJ YTHIajeM BHUCOKUX Temmeparypa. Kao
pe3ynTar Tora, I[BETOBH KOJU CY IIBETAIH y HEMOBOJHHUM YCIOBHMA, MMAjy
peayKoBaH Opoj IIIOIOBA, IITO YCIOB/baBa M HUXKH MIPUHOC |3, 36].

BpeMeHcKH yclioBH TOKOM TMEpUo/Ia [[BETamba Cy BeoMa 3HauajHu U 300T Tora
IITO TOKOM ITEPHO/Ia XJIaTHOT U BJIAYKHOT BPEMEHAa MHCEKTH He rocehyjy 1BeToBe,
JIOK c€ IOJ| TIOBOJbHUM BPEMEHCKHM YCIOBHMA, jaBJbajy MHOTH Pa3iIHYUTH
HWHCEKTH KOjH Cy OMNpAaIlWBa4Yi WM MOCETHOLHM IITHTOBA KOpHjaHapa. Bpcre
MHCEKaTa KOje OIpallyjy KopHjaHmap 3aBHCE O] MOApydja rajema. MHcekTe
MPUBJIAYX HEKTap KOjU JIy4d CTHUIIONOAUjYM, HAPOUUTO TOKOM MEPHOa Kaja je
Ty4aK CIIpEeMaH 3a YCIeNHY OIUIObY, ajli U caMooTpalluBame je Moryhe.
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MakcumainHne aHeBHe TeMneparype npeko 30°C noBone a0 yop3aHor caspe-
Bama, KaJia ce jaBe y MepHoy O oYeTKa I[BeTama 10 keTBe [29]. YV ycnoBuma
WHTEH3UBHE cylle npaheHe BHCOKMM TeMmIepaTypama, kKakBa je Omma 2012
TOIWMHA, TIEPHOJ ca3peBama je 6o 3uaTHO kpahu (12—18 mana).

Kopwujanmap je TonepaHTaH 1 Ha BUCOKE M Ha HUCKE TEMIIEpaType, U MOXKe
ce rajutu TokoM 1ene rofaune [133]. [Ipema TOMIOTH HEMa BEIUKUX 3aXTeBa
mro omoryhyje na ce raju y Beoma mupokoMm apeany. [IpousBoama miogosa
KOpHjaHapa Moryha je caMo TaMo IJ€ je cyMa IIPOCEYHUX TeMIIepaTypa TOKOM
BEreTalMOHOr nepuona HajMawe 1700-1800°C. Y rtporckom Kkinmary u 'y
NoApy4juMa Koja HeMajy J0BoJbHY CyMy Temiieparypa ox 1700°C, npoussonma
KOpHjaHpa 3a 1o Huje Moryha. [lox TiM ycioBuMa OnJbKa MOXE J1a ce Taju
kao nosphe, WM Ha BUIIMM HaJMOPCKUAM BHCHHaMa 3a 1oz [36].

VY Tabenu 8 nare cy cyme cpenmuX AHEBHUX Temreparypa Behux ox 4°C Ha
CBa TPM MCIUTHBAHA JIOKAJIUTETa TOKOM BETETALIMOHOT IepHona (ampui—cer-
tembap) 2011. u 2012. romqure. Kako ce Moxe BHACTH W3 IIpPHKa3aHe Tadele,
CyMa CpeAmuX AHEBHHUX TeMIIepaTypa TOKOM BEreTallMOHOT IepHojia, Kako Ha
HUBOY BHIICTOIUIILET MPOCEKA, TAKO U y 00¢ MCIUTHBAHE TOAMHE j& TIPEKO
3000°C.

Tabesa 8. Cyme cpenmux THeBHUX TeMIlepaTypa Behux o1 4°C TokoM BereTannuoHor
nepuoaa (anpui—centemo6ap) y 2011. u 2012. ronmHu HAa cBa TPU HCHUTHBAHA
JIOKAJINTETA

HcnurtuBana roguHa Bumerogummsu
Mecer Jlokanmurett 2011 2012 Hpoceict

Mormropna 403 390 339

v B. Pagunnu 394 385 339
OcrojuheBo 400 400 342

Ipocex 399 392 340

Momopux 513 532 524

v B. Pagunmum 505 528 521
OcrojuheBo 517 532 527

IIpocex 512 531 524

Mormropux 634 677 597

VI B. Pagunnu 626 669 591
Ocrojuheso 643 686 600

IIpocex 634 677 596

Momopux 680 773 670

VI B. Pagunmm 684 773 657
OcrojuheBo 679 777 676

IIpocex 681 774 668

Momopux 717 749 633

VIII B. Pagunnm 709 732 621
OcrojuheBo 705 737 633

Ipocex 710 739 629

Momopux 637 607 521

IX B. Pagunnu 631 597 512
OcrojuheBo 630 604 521

Ipocek 633 603 518
YKYIIHO 32 BereTalMoOHU 3569 3716 3274

nepHojx
TKopumnthenn cy nopamnu ca Hajommke Meteoponomke cranune (MC); 3a
Momopur—MC Hou Can, 3a Benuke Paguane-MC Cpemcka Mutposuia, u 3a
OcrojuhieBo-MC Kukunna (Penyonnuxu xuapomereoponomku 3aBox Cpouje)
*Bumreroaume MpocedHe BpeTHOCTH Cy 3a nepuof 1971-2000. rongune
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Y HalleM MCTpaKUBamYy, CyMa e(peKTHBHUX TeMmIleparypa (Temieparype Be-
he 01 4°C) y TOKy BereTaluoHor nepruoza Kopujaszpa je usHocuina ox 1940 xo
2187°C. TokoM 00e roauHe HCTPaXKHBaba, KOPHjAH/PY je OUII0 TOTPEOHO BHIIe
ox 1200°C ma 6m mperao U3 BEreTaTUBHE y TeHepaTUBHY (a3y pa3Boja, U BUIIE
on 2000°C nma 6u monoBu caspenu (rpadukon 4). ,,Ha ocHOBY koeduiujeHTa
JeTepMUuHalje, Tpajame Bereranyje y o0e eKCIepuMEeHTajJHe TOoIuHE je
o0jaimeHo cyMoM Temieparypa ca 99% [3, ctp. 1467].

lajeme xopujanapa y Hemaukoj nmokasyje na Ousbka HHUje OCeT/bHBA Ha Jy-
KUHY AaHa. bruibka JoCcTHKe TeHepaTHBHU CTa/INjyM KaJla je locejaHa y mposehe
1y JISTO Ha TI0JbY, AJIM U y jJeCEH WIH 3UMY y CTaKJICHHKY [36

Ta6ena 9. OcynuaBame (h) TOkoM BereTanuoHoOr nmepuoaa (anmpui—cenremoap) y
2011. u 2012. roqMHY HA cBa TPM MCIUTHBAHA JIOKAJIUTETA

Mecen R — HcnutuBana roguHa Bumerogunimsu
2011 2012 mpocek™
Moruopun 204 205 190
v B. Paguniu 220 189 186
OcrojuheBo 224 210 191
IIpocex 216 201 189
Mormopun 270 253 242
v B. Pagunuu 256 239 250
OctojuhieBo 282 250 249
IIpocex 269 247 247
Mormopun 284 361 272
VI B. Pagunnu 256 323 260
Ocrojuheso 285 353 281
IIpocek 275 346 271
Moruopun 296 351 292
VII B. Pa:HI/IHLII/I 266 343 290
OctojuheBo 271 344 301
IIpocex 278 346 294
Momopux 127 350 274
VIII B. Pa:III/IHLII/I 128 370 259
OcrtojuheBo 132 363 276
IIpocex 129 361 270
Momopun 277 239 211
IX B. Pagunnu 276 239 188
OcrojuheBo 284 247 216
IIpocex 279 242 205
YikynHo 3a BereTannoHn 1446 1743 1476

MepHos
+Kopurthenu cy nopaiu ca Hajommke mereoponoiike cranuie (MC); 3a
Momopus—MC Hosu Capg, 3a Benuke Pagunne-MC Cpemcka Mutposuua, u 3a
OctojuheBo—-MC Kuknuna

*BUILETOAUIIE IPOCEUHE BPeJHOCTH ¢y 3a nepuos 1971-2000. ronqune

Y ycnoeuma ayror naHa Gusbke Op:ke pacty, uMajy Behu HPHHOC U paHuje
usetajy u caspesajy [101]. Buibke koje cy rajene y ycnouma ayror naxa (16 h)
1BeTaie cy 24 nana panuje o Oujpaka Koje Cy rajeHe y yCIIOBUMa KpaTKor JJaHa
(8 h). 13 oBora ce MoXxe 3aKJbYYHTH Ja KOpHjaHIap Mpunaga OubkaMa Jyror
nmana [133].

VY tabenu 9 nare cy BpeJHOCTH OCyHYaBamka TOKOM BEreTaIl[MOHOT TIeproa
(ampun—centem6Oap) y 2011. u 2012, roguHM Ha CBa TPU UCIUTHUBaHA JIOKAIHU-
T€Ta, Ka0 ¥ BULIETOJUIIHE POCEUHE BPEIHOCTH OCYHUABAbA.
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VY ucrpaxuBambuMa Koja cMO u3BenH TokoMm 2011/12. rogune, y TOKy Bere-
TalMOHOT Mlepruoa Kopujanapa 6uso je norpedHo Buie of 800 cyHUaHHX caTH
3a opmupame mpuHoca (rpadukon 5). ,,JIpuMenoM Mozesna npocTe JTUHEApHE
perpecuje, yTBpheHa je BUCOKa CTaTHCTHYKA 3aBUCHOCT Tpajarmba WHCONALM]je
Ha JY)KMHY BETeTalMOHOT IMEepuoa KOpUjaHIpa, a M3padyyHaTH KOC(HLHUjeHT
nerepMmuHanyje je 99% 3a o06e exciepumeHTanHe roguae’ [4, crp. 129].

5.3. YTunaj BpeMeHCKHUX YCJI0BA KETBEHU MHIEKC

,»B@KHOCT BeTeTaTHBHUX JIeOBa y (GopMupamy IpUHOCca oapeheHa je xet-
BeHNM wuHAekcoM. JKetBeHu muzekc (%) nobwja ce aejbemeM Mace CeMeHa
ca MacoM cyBe OmJbke u MHOXeHmeM ca 100. OBa BpeHOCT ce u3padyyHaBa ja
6u ce nobwia nadpopmanyuja o noaenu GorocuHTe3e U3Mel)y BereTaTUBHUX U
PEPOAYKTHBHUX JIeoBa OWJbKe, Tj. €(UKACHOCTH OHMJbKE MpH KOpHUIIhewy
MPUCTYNaYHUX pecypca 3a Npou3BoAlkYy ceMeHa. [losehame jxeTBeHOT HHIEKCa
MOBE3aHO je ca HaJlaXKeheM Y TIOBOJbHUJUM EKOJIOIIKUM YCIIOBHMA KOjH I0BOJIC
Jio 106oJbIIaba IPUHOCA CeMeHa U Onomace OGusbke™ [4, cp. 52].

3HauajHO Mamk¥ MPUHOC 3pHA MO OMJBLIM OCTBApeH je y cymHoj 2012. roquHu
(y mpocexky orena 7,89 g), nok je y 2011. mpocedan mprHOC 3pHA MO OMIBLIU
ouo 10,58 g (rpa(bI/IKOH 5). Maca nojenunaune 6usbke je y 2011, rogunu Ouna y
npoceky orneaa oko 32,47 g, a 2012. oxo 19,89 g. Moxe ce pehu 1a je y cymrHoj
TOIUHM Maca OuJbke Ouila Mama 3a oKo 64%.

40 80
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Maca (g)
N
o
XKeTtBeHn unaekc (%)

FoauHa

wwm Maca uene 6urbke === MpuHoc nnoga no 6urbum ~ —— XXeTBeHN MHAEKC ‘

I'padpuxon 6. Maca nene Ou/bke (g), Maca IJIoga KOpHjaHApa nmo Ombuu (g) U
skeTBeHU UHEKC (%) y 2011. u 2012. rogunun

CyBa Maca nojeauHadHe OUJbKe y HCTpakuBamuMa y MTanuju kperana ce ox
2,7 no 17,4 g, v ipu TOMeE je yCTAaHOBJhEHA jaKa BapwjabMITHOCT m3Meljy ronrHa
[27, 28]. CMameme OHOIIONIKOT MPUHOCA Y YCIOBHUMA CTPECca N3a3BaHOT CYIITIOM
MOXKE ce 00jaCHHUTH TUME MITO OMJbKE CMamyjy 00pa3oBame JTUCHE MTOBPIIUHE,
a TO CMamkemke MOXKe Aa Oyme aBocTpyko (ca 7539 Ha 3456 kg/ha) [45].

Y 2011, mpocedHoj TOAMHY 32 HaIlle arpOeKOJIONIKE YCIIOBE, )KETBEHU HHICKC
je 6mo y mpoceky omiena 32,58%, nmok je y 2012, cymiHOj TOmuWHU, HBEroBa
BpenHOCT Omina Hemto Buma (39,99%). Beha BpemHOCT >XKeTBeHOT HWHIEKCa
Yy CYIIHMM YCJIOBHMA j€ y CYNPOTHOCTH Ca HUCTPaXHUBAmHMa APYTHX ayTopa
[27, 111]. OBa mojaBa ce MOKe TIOBE3aTH Ca YNELCHUIIOM Ja cy Ombke y 2012,
TOAVMHYU Y TIPBOM JIeJTy BETETAllMOHOT MEePHo/ia MMalle TOBOJGHO BIIare, IITO je
MTO3UTHBHO YTUIAJIO HAa (OPMHpAEh-E BETETATUBHUX OPTaHa, IOK Cy C€ Y APYTOM
nerny AeHuIuT TaJaBuHA W BHCOKE TEMIepaType HETOBOJHHO ONpa3miio Ha
dhopMupame mpuHOCa 3pHA.

38



6.
TexHonorunja npomnssoame
KopujaHapa

Kopnj aHJap je jeTHOTOIUIIHa ONJbKA U Y 3aBUCHOCTH OJT KITUMATCKHX YCIIO0-
Ba, TajU C€ K0 JICTHH WX 3UMCKH jeTHOTOMUIIHN yceB. OBO MOTITOTTIAB-
Jb€ TOJIEJbEHO je y Hekoynko menuHa: (1) u30op 3emibuINTa M MPEayceBa,
ocHOBHa o0pana u hyOpeme, (2) ceme u ceTBa, (3) Hera yceBa, OonecTu u
HITETOYnHE, U (4) )KeTBa, MPUHOC, Mpepaia U KaIKyJIaluja Mpou3BOIbE.

6.1. U300p 3eM/bHMIIITA U MIPEyCEBA, OCHOBHA
oOpana u hyopemwe

Kopwujarmap ycrneBa Ha CKOpO CBUM THIIOBHMA 3eMJBHINTA, a HajBehe mpu-
HOCE Jlaje Ha CPelbe BE3aHUM XyMycOM OOraTuM 3eMJBHMINTHMA Kao IITO CY
YEPHO3EMH U LPHAULIE. Y OIICAMMA Y CaKCUjaMa yCTaHOBIBECHO j€ 1A j& HII0BACTO
3eMJBHILTE MOTOIHH]E 3a Tajerhe KopHjaHapa of neckoputor [12].

Kopujanzap He monHOCH KHceno 3eMibuIITe. Ha TakBOM 3€MJBUINITY jaBIbajy
ce CHMITTOMH OKeroTrHa (TojaBa OpaoH 0oje Ha JIMCTOBMMA, HEKPO3€ HA WBU-
11aMa JINCTOBA, TOK Miahy JIMCTOBU M3IIeaajy MOKpH). OBH CHMITTOMH Cy HU3a3-
BaHU HEJOCTATKOM Kayujyma [67].

Kopujannap taxohe He HOAHOCH HY 3aCiameHa 3eMJbHIITA. Y OIIEAUMA ca
XH/IPOIIOHCKHM IajekheM KOpUjaHapa Ipy pasinuiuTuM KoHuenTpauujama NaCl
(0, 25, 50 1 75 mM) ycraHOBJBEHO je 1a ce ca nosehameM KOHLEHTpauuje
COJIM IPUHOC IJI0Aa cMamyje ox 25 1o 36% y ogHocy Ha KoHTpoiy [88]. V3pok
CMamema MPHUHOCA IUIONA Y YCIOBHMAa CTpEca M3a3BAHOI CAJMHUTETOM j€
HeaJlekBaTHa (POTOCHHTE3a yCIIe]] 3aTBOPEHOCTH CTOMA U CTOT'a CMaHhCHOT YCBa-
jama yribeH-auokcuaa. MelhytuM, y ycnosuMa noBehaHor canuHuTteTa, caap-
’Kaj eTapcKOr yJba Y ILIOA0BUMA I10 HEKMM ayTopHMa je Takohe Marbu [22], 1ok
Je no npyrum sehu [88] y mopehemy ca KoHTpOIIOM.

300r mojaBe 3ajeIHMYKHMX OONECTH W IITETOYMHA KOpHWjaHAap He Tpeda
cejaru mocie Oombaka n3 ucte dhamunuje. Jomahu ayropu [40, 122] HaBome na
KOpHjaHJap Hamaja rapa3uTHa [BETHHIA, BinHA Kocuna (Cuscuta sp.) 300r
yera Tpeba U30eraBaTH JyLEpKy Kao Ipeyces.

Kopujanmap je Ousbka KpaTke Bereraiuje, Te je Mocie heroBe KeTBe Moryha
MIOCTPHA CETBa HEKe Apyre MmoBpTapcke KynType. Ha ucto mecto ra cejaru ek
HakoH 3—4 ronuHe.

Pa3nmuuauTy THITOBY 3eMJBHINTA 3aXTEBA]Y pa3IMIuT HaunH oopase [ 124]. Jlok
nomahu aytopu [40, 122] HaBozme Aa OCHOBHY 00pajy 3eMJBUINTA 3a KYATYPY
KopHjaHzapa Tpebda U3BECTH Yy jeceH, Ha AyOouHu ox oko 30 cm, CTpaHU ayTOpU
Cy YCTaHOBWJIM J1a c€ HajBehu MpuHOC KopujaHapa no0Huja Ipu peayKOBaHO]
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o0paay 3eMJBHILTA, KA0 M TO Aa CHUCTeM oOpaje 3eMJbUINTA HEMa YTHLAja Ha
caapkaj erapckor yipa [47, 71].

Wnak, BehnHa npomsBol)ada M3BOAM HEKOIHMKO OTepalfja y MpeIceTBEHO]
NPUIPEMH 3EMJBHIITA Ka0 LITO Cy: TalUPabe (aKO Oparbe Hije J00po H3MP3II0),
APJbatbe U PaBHAHE 3eMJbHIITA. [IpU PEACETBEHO] MPUIPEMH 3EMIBHILTA TPE-
0a BoauTH pauyHa J1a KopoBH Oyly YHHUIITCHH, jep je KOpUjaHAap Y MOYETHO]
(a3u pa3Boja Ha BUX BEOMA OCETIBHB.

Hajsehe notpebe 3a xpaHuBHMMa KOpHjaHIap UMa y IEpHOAY LBeTama U Ha-
nuBama 3pHa [75]. DByOpeme Tpeba ycKiIaguTH ca IUIOMHOMINY 3€MJBHIITA.
OnroBop Ousbaka Ha hyOpeme a30TOM 3aBHCH O MHOTO (pakTopa, Kao IITO CY:
EKOJIOIIKU YCIIOBU, TEHOTHI, THIT )yOpHBa U BpeMe npuMeHe [26]. YoniTeHo
roBopehu a3oTHO hyOpuBO CTHMynuWIIEe BETeTaTHBHU pacT M MMa MO3UTHBAH
edekar Ha MPUHOC 3ereHe Mace. MelyTum, Kon Onibaka 4rju je Kpajibu IpOaYKT
VIO, MOJACTUIAKE BETreTaTHBHOI IOPAacTa MOXE JAa PEe3ylITHpa CMambCHEM
KETBEHOT HH/IEKCA, a TaKol)e U ofjIarameM [IBeTama. Y TPOrOJUIIBIM OIIeJuMa
y caKcHjaMa YCTaHOBJBEHO je na hjyopeme azoroM nmoBehasa BUCHHY OMIBKE, OpOj
LITUTOBA 110 OMJBLM, IPHHOC CeMEHa, anu cMambyje Texuty 1000 mionosa [89].
UctpaxuBamuMa je yTBpheHo je Oa je 3a mpuHoc cemena ox 1 t/ha morpeGHO
33 kg azora [75]. [Ipunoc cemena pacte ca nosehameM HIUBOA a30THOT hyOprBa
on 30 1o 90 kg/ha, nox ipu 120 kg N/ha mounse aa omana [127]. To motBphyjy
U IPYTH ayTOPH KOjH HABOJE Aa C€ HajBUILU IPUHOCH MOCTIKY IPU NPUMEHU
aszotHor hyopusa y omncery ox 50 mo 60 kg N/ha[21, 110].

UctpaxuBamruma y NHIUjH YCTAaHOBJBEHO j€ Ja MPUMEHa ypee Y KOJTHYMHN
on 60 u 75 kg/ha y Tpu HaBpara (1/3 mpe ceTBe yHOIIEHEM Ha JyOWHY Of
10 cm, u ABa NpuXpamUBamka Mpe HaBoAmaBama 30 U 75 naHa HaKOH CETBE)
HeMa 3Ha4yajHOT yTHIaja Ha mpuHOC [79]. 3a pa3nuKy off OBOT UCTPAKHUBAMKA,
IpYTH ayTopy Cy HajBehu NPUHOC MOCTUIIIH Cy NPEICETBEHOM IIPUMEHOM ypee
y xoimmauau of 80 kg/ha [27]. Y3 HaBeneHHUX cTyauja ce MOXKE 3aKJbYUHTH J1a
MPUXPaUBaKE a30TOM HHje ompapaaHo, Beh je mpensuljeHy KONIUYUHY OBOT
hyOpuBa noTpeOHO YHETH MPEACETBEHO.

®dochop nMa 3HaYajHy yaory y meradonusmy kopujanapa [60]. Ucnutyjyhu
pasmunTe KonmunHe (hochopHor hyOprBa yCTaHOBJBEHO j€ J1a MPUHOC CEMEHa
pacte ca nopehameM HIUBOA oBor MakpoeneMmenTa [111]. MukpoemreMeHTH Kao
mTo cy Oakap, MaHTaH, ITMHK U rBoxkle nMajy edekra Ha moBehame mpruHOCa,
JIOK OOp Hema 3HadajHor yTuliaja [62, 89].

VY ucrpaxxuBamuMa koja cMo MU u3Benu TokoMm 2011/12. rogune, Hajpehu
IPHHOCH Cy A00U]eHHU PU IPUMEHH XeMuUjcKor hyOpusa. Vet 3akibyvak u3se-
M Cy W UCTpakuBaduu u3 Uranuje, Koju cy Takohe y JBOTOAMLIELMM OTIEiHMa
YCTaHOBWJIM JIa Cy HAjUpOAyKTHBHHje Omie mapiene hyopeHe xemujckuM hy-
Opusuma [27].

VYIpKoC OBUM HCTpaKMBambUMa, KOpUjaHAap je BPJIO MOBOJbAH 33 Tajelme Y
opranckoM cuctemy [113]. Ynorpebom mukpobuonomkux hyopusa (cnaBon u
Oaxrodui) 1oduja ce nosehame npunoca 3a 3,6—4,1%, 10K ce mpu MPUMEHHU TITH-
cTemaka npuHoc nosehasa 3a 3%, a HajBehe nmoBehame nmpuHOCa je 3a0eIeKeHO
npu npumenu Royal Ofert duoxymyca (oxo 5,7%). OBa noBehamwa cy 3HauajHa
y opehemy ca KOHTPOJIOM.

Brodeprunmsaropu y kombuHauuju ca opranckum hyOpusuma cy Bpiio edu-
KaCHH y OPraHCKOM Trajetby, Moy3/aH 1 jedTuH u3Bop xpaxusa [61]. Osa hy6-
pHBa Cy CKOIOLIKH Ge30e1Ha 1 [I0NPaBIbajy IIOAHOCT 3eMIBHIITA 1000bLIABLEM
BEroBUX (PU3UUKUX, XeMUjCKUX U OMoJomKuX ocobrnHa. HaBexenu ayropu cy
YTBPJHIIH ia KOMOHHOBaHA puMeHa Azospirillum sp., pocpomunepanuzaropa,
5 t/ha crajwaxa u 30 kg N/ha octapyjy Hajsehu npuoc. Ilosehame pacta
U TIPUHOCA MOXKe OWTH mocieauna JejcrBa Ouodeprmimzaropa Ha GUKCALU]Y
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asora, U MPOAYKUK]y (UTOXOPMOHA KOjH Aeiyjy Kao perynaropu pacra. MHo-
Kynaumja ca Azospirillum sp. mo6osbluaBa pacT u NPUHOC CEMEHA KOPHUjaHApa
[78]. Ymotpeba Azospirillum sp., 50% a3zota (20 kg/ha) u 5 t/ha crajmaka je
HajeKOHOMHUYHHW]ja KOMOWHamuja 3a J00Wjarke HajBUINET IMPUHOCA CEMCHA.
IMpumena Ouodeprunuzaropa (Azotobacter sp. u Azospirillum sp.) nenyje
MO3UTUBHO HA IPUHOC, a KaJla ce MPUMEHH 3ajeTHO ca MOJIOBUHOM IpeaBul)eHe
J03e MUHepanHor hyOpuBa, MOCTHKE Ce TOTOBO MCTH MPHUHOC KA0 ca IIyHOM
no3oM MuHepanHor hyopusa [15]. Ilpumenom 5 kg/m? roseljer crajmaka ys3
JoJlaTak MUHEepaTHOT yOpHBa, IOCTHXKE ce HajBehn MpUHOC TUI0a KOpHjaHapa
(3 t/ha), mrro Takohe moBehasa u kiujaBocT ceMeHa [14].

[NoBehame nprHOCa NPY MPUMEHH KUBHHCKOT jyOpuBa y3 IofaTak Kajlu-
jym-cynepdocdara u kanujym-cyiadara oljallmaBa ce BHCOKHUM calpiKajeM
Pa3InUUTUX XPaHJBUBUX €JIeMEHaTa U MOINpPaBJbAEM KapaKTEPHCTHKA 3€M-
spumTa (moBehame KamanuTeTa 3a BOMy W NMPUCTYNIAYHOCTH XpaHuBa) [42]. U
BEPMHKOMITOCT MMa TIOBOJhaH e(peKar Ha pacT KOpHjaHIpa, IITO jeé BEPOBATHO
YCIIOBJBEHO MPUCYCTBOM MHKPOOPTaHW3MAa KOJU CTUMYIIHUIINY pa3Boj pH300ak-
Tepuja u noBehaajy nopact Ousbaka [125].

MuxkopusHe 1ibuBe U3 pona Glomus spp. xao Ouonomko hyOpuso mocrajy
BaaH (akrop y nosehawy npucrynadnoctu Gpochopa M MUKpOeIeMeHaTa.
Mukopusa cmamyje norpedy 3a npumenom pocopa, 6e3 cmarmerma NpuHOCa
u yTunaja Ha kBanuteT [46]. [loBehame m03e a30Ta HETAaTHBHO JIETyje Ha MUKO-
pusHe TibuBe. [lo3UTHBAaH edekaT KOJIOHM3AIlMje ce OmIeAa M y 3alliTUTH OJf
3eMJBUIITHUX TaroreHa. Mukopusa noehaBa (GOTOCHHTE3y U (UTOXOPMOHE
KOjH MIO3UTUBHO YTUYY Ha pacT Ousbaka [ 12]. Busbke rajene y MUKOpU3u 00UYHO
umajy Behy Omomacy u Oosbe pasBujeH xopeH [47, 111]. Ilopen mo3uTuBHOT
yTHIIaja MUKOPH3E Y YCJIOBHMA CyIlle, MHUKOpH3a MMa 3HA4YajHy YIOTY W Ha
3eMJBUIITY KOHTAMUHUPAHOM TELIKUM MeTanuMma [45].

6.2. CeMe U ceTBa

Kopujanaap ce pasMHOXKaBa UCKJbYYHBO JUPSKTHOM CETBOM CEMEHA y TIOJhY.
Ceje ce xuTHOM cejanumioM Ha Mehypemnan pazmak 30-36 cm. Y peny ce ceje
oko 70 cemeHa Ha Iy>)KHOM MeTpy, Ha Ayouny ox 2 1o 3 cm. CeTBeHa HOpMa ce
obuuano kpehe oxo 1012 kg/ha.

CertBa ce y EBponu Bpim y mposnehe, Hajuemhe mO4eTKOM anpuia Mecela,
Y TUIIOBU KOjU C€ Ha OBOM IOAPY4]jy Taje oOu4yHO dopmupajy po3ery ox 3—4
JICTa U MOTY J1a U3JIpKe HEKOJIMKO JlaHa Ha Temneparypama ucron 0°C. busb-
Ke TIOCTajy OCeTJhbHBE Ha HHUCKE TeMIleparype mocie nopacra crabma. [pu
mposiehHOj CeTBHU AyKMHA BEreTallMOHOI Meproaa kopujanapa je 80120 maHa.
Y ceMuapuIHUM yCJIOBHMA BPEME CETBC je je[jaH OJ Haj3HauajHUjUX (aKkropa
KOjH yTU4y Ha NPUHOC ceMeHa [29].

VY noapyyjuMa y KojuMa ce KOpHjaHIap raju Kao O3UMH yceB, PEe3UMJbaBa
y (asm posere, a y mponehe, ca moderkoM Bereranuje, HakoH 20-30 maHa
IIBETa, a y’)KWHA BETETAITMOHOT Iepuoaa My je 145—-190 mana. KacHuja ceTa
ckpahyje Bererarmonu nepuoy (Ha oko 100 mana), peayKyje BUCHHY Ombaka,
Macy ILI0/0Ba, Opoj LITHTOBA, OGMONOLIKY [PUHOC U NPUHOC ceMeHa [64, 77,
95]. Pannja cerBa omoryhasa kopuuheme IOBOJBHUJUX KINMATCKHX YCIIOBA,
JIOK KacHHUja CeTBa yclie] HUCKHX TEMIIEpaTypa yCIOBJbaBa JIOMIUjy KIHjaBOCT
cemena [79].

300r KpaTke BereranHje, MOCTOju MOTyhHOCT rajema oBe OHJBKE Kao
NOCTpHOT ycesa. Y ycnosuMa Vpana, HakoH XKeTBe jeuma, y TOKy jyHa Mecena
W3BpILIEHA je ceTBa KopujaHapa. [Ipm ToMe je OoCTBapeH NPUHOC Ol OKO
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1003—-1300 kg/ha. Mmajyhu y Buny Mana ynarama, rajeme oBe OUJbKe Kao Moc-
TPHOT yceBa y yCIIOBUMA HABO/ABabha j& CKOHOMCKH MCILIATUBO [53].

VY Haloj 3eMJbH OCTOjU HEKOJIMKO COpPTH Kopujanapa. To cy: nomahu cutHo-
3pHH U3 MHCTUTYTA 3a TIpoydaBame JEKOBUTOT Omiba ,,Jlp Jocud Ilamumh® u3
Beorpana u tpu copre nz MHctuTyTa 3a patapcTBo u moBprapctBo u3 Hopor
Capna: HCBII-186, Caa 1 Hukona. HaBeneHe copTe nMajy reHeTCKHM ITOTEHIIH]j all
3a npuHOC Twiona u3Hana 2500 kg/ha [11].

KnmjaBocT cemena xopujaHapa je Beoma BHCOKa, 00M4HO M3Ham 92% [108,
112]. Mehytum, ceje ce paHo y mpoiehe, Kaja €KOJOMIKH YCIIOBH 32 KITHjamke
HHUCY IIOBOJbHHM, LITO M3a3UBa yCIIOPEHO U HEyjeAHaueHo Huname. Jla Ou ce
OTKJIOHHO OBaj HEraTHBHU e()eKaT, TPUMEY]Y CE PAa3IMIUTH METOJIN TPETUPAHA
CEMEHa, Kao IITO je MpUMeHa THOCPEIMHCKE KUCEIIMHE, KaJlUjyM-CHIInKaTa
(MicroCel-E), n monuetnien riukoina, KOju 3Ha4ajHO yTHUY Ha noBehame K-
jaBoctu [30].

UcrpaxuBambeM MoTanama CeMEHa Y BOY Ha KIMjaBOCT M BHTOP CeMEHa
KOpHjaH/Ipa YTBPhEH je O3UTHBaH edeKar y ONHOCY Ha KoHTpouy [108].

Knjaoct cemena kopujanzapa y bpasuiy nznocuna je 76-100% [100]. Osu
ayTopu Cy yTBpAMIM Ja je 3a BehuHy KyiTuBapa onTHMalHa Temueparypa 3a
kjame m3mehy 15 u 30°C, nok Ha Temmneparypama npeko 35°C HeMa Kiujamba
BEpOBAaTHO 300T TepMOI/IHXI/I6PILII/IJe

Kao metona 3a yOp3aBame Kirjama MOXKE J1a Ce KOPUCTHU U AEJbEHE CEMEHA Ha
nBa Mepukaprna [64]. OBo ce 4ecTo mpuMemyje Vv TeH OaHKkaMa U KOJECKIIMOHUM
Gawrama y uuiby nobujara Beher 6poja nbaka [36].

Y cryauju Kojy CMO U3BEIH Y LMJbY OLECHE e(hUKaCHOCTH OHO(epTHIN3aTO-
pa Ha eHeprujy Kiujama U YKyIHY KJIHjaBOCT KOPHjaHpa, MOXKE CE 3aKJbyUUTH
na ucnutuBanu npenaparu (Bacillus subtilis FZB24 n RhizoVital 42 1) moseha-
Bajy knmjaBoct ca 85,5% Ha 85,8%, onHocHo 90,3% mITO HUjEe CTATUCTHYKU
3Ha4ajHo [7].

VY uctpaxusamy uzBeneHom 2011/12. romune yTBpheHO je aa romuHa mMa
3HAUajHOT yTHUIIdja ¥ Ha €HEePTHjy KiIMjamka U Ha YKYIHY KiujaBocT. Hauwme, y
KJIMMAaTCKH TI0BOJbHUjO] ronuuu (2011) enepruja knujama je Ouna 71,4%, nok
je yKymHa KiaujaBocT Ouna 86,7%, ma je ¥ CeMEHCKM Marepujan ouo Oosber
kpaiurTera. Mehytum, y cyuHoj u Tomnoj rogunn (2012), enepruja Kinjama
Je 6una Beoma Hucka, csera 41,14%, 1ok je ykynHa kiujaBoct 6uina 88,15%.
Benuka pasinuka H3Meljy BPEHOCTH E€HEepruje KiIHjama U YKyIHE KIHjaBOCTU
JOBOJIM JI0 HEYyjeHaueHOT HUIlakha OnJbaKa y MmoJby, HITO C€ HEraTUBHO OJIpaXkaBa
Ha QopMmupame 3acajaa.

[lopen roguue, n TOKAIUTET je 3HAYajHO YTHLIAO0 Ha KiaujaBocT. [Ipema HaBo-
I¥Ma UCTpakuBada y Yuiey, ycien npucycTBa LITeTOUuHe Systole coriandri,
[OJ€AMHHU JIOKAJINTETH HE MOTY C€ KOPHUCTHTU 3a INPOU3BOIBY CEMEHA, jep
yenen owrehersa Koja U3a3nBa 0Baj HHCEKT, HE MOXKe ce noCTnhi MUHHMAIIHA
KIMjaBOCT 0 65% KONMKO je mpessuheHo 3a cemeHcku marepujai [72]. Oy
LITCTOYNHY CMO yCTAHOBUIIM U MH Ha JIOKanuTery MowopuH, rie je eHepruja
Kkinujama ouna 36-45%, a ykynna xiujaBoct 72—73% [6].

I'paname KopujaHapa 3aBUCH OJl BereTaloHOT npoctopa. C 003upoM Ha THIL
rpaHama, Tj. Ja CE CBE I'paHE 3aBpIaBajy IIBETOM, OBaj IapamMeTap 3Ha4YajHO
JCTePMUHUIIIE PUHOC I10/1a 1o Owbny. [Ipu mehypenHom pasmaky ox 45 cm
nobuja ce Hajsehu Opoj mrutoBa Mo Ousbiy U Maca 1000 cemena, anu Hajehu
MIPUHOC 110 XeKTapy ce ocTapyje mpu 25 cm [60]. ['yctuna yceBa 3Ha4ajHO yTH-
4e Ha MPUHOC OnJbaka o xekrapy. CeTBOM y penoBe Ha yaasbeHocTH o 30 cm u
30-50 Ouspaka o MeTpy KBaJpaTHOM, YCTaHOBJHEHO j€ A je HajrmoBoJbHHje [91].

C 003upoM Ha TO J1a je Y OKBHPY OpPTaHCKE MPOW3BONEC HOBU TPEHIT 3APY-
JKUBAE yCeBa, MOCTOjU JOCTA PajioBa KOjU U3ydyaBajy OBy TeMaTuKy. Ha Hamem
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NOApY4jy HO3HATa je KoMOMHaLMja KOpHjaHIap—ABoroauimsy kuM [122]. Y
nposiehe ce KOpHjaHAap 1 KUM cejy Y Han3MCHUYHE PeloBe, KopHjaHziap caspe-
Ba 'y JyJy 1 KOCH C€, a PSOBH KHMa Ce OKONaBajy 1 0cTajy Ha napuenu. Kopu-
JaHzap ce 4ecto 31pyxyje u ca Kykypysom [58, 131].

Kopwujanmap ce Moke rajutu 3ajelHO ca MHOTHM JIpyTUM OWJbKama Kao IITO
cy: OanaHa, jaOyka, IpBeHH MaMYK, IPHA BUTHA, KyITyC, palliTaH, mapaaaj3, J1yk,
LITO HAJIA3W IIUPOKY NPUMEHY y OPTaHCKO]j MOJbOIPUBPEAH [5].

6.3. Hera yceBa

Bopba ca xopoBiMa jeiHa je Of Haj3HA4YajHHjUX Mepa Here, HapOuUTO aKo ce
KOpHjaH/Iap raju OPraHCKOM METOLOM, LITO mpema peryinarusu EY He no3Bo-
JbaBa ynorpeOy xemukanuja [28]. Koposn mory 3Ha4ajHO [a cMarbe MPUHOC 1
yIpo3e pacT OMsbaka, a y HeKMM CIIy4ajeBUMa Aa OBy 10 XEMHjCKHX IIPOMEHA.

Jlyr nepuoy Kiujama OTexaBajy 1 KOpoBH Koje Tpeda ykiararu. Kopujanaap
Je BpJIO OCETJbUB HA KOPOBE TOKOM JYBEHWJIHOI CTaJMjyMa, U THIIOBH KOjH He
(hopmupajy po3eTy, HAPOUUTO 3aXTEBA]y 3aLITUTY O KOpOBa. Y yceBUMA KOpH-
JaHpa yciie/1 BeMKe 3aK0POBIbEHOCTH 3a0€IICHKEHO j€ CMAbEHhe IIPHHOCA OJ1 YaK

90% [84]. YBpheno je u na nosehaHe no3e asotTHor hyOpusa nosehasajy Kom-
MIETEHITH]Y KOPOBA, IIITO TaKohe yTHUe Ha CMamkemke TIpUHOCa Kopujarapa [85].

MelypeaHo KynTHBHpame M OKOTABalke Cy HAPOYMTO OMTHU y TpBOj (haszu
pas3Boja JIOK ce pefoBH He ckiorne. lbrxoB Opoj 3aBHcH 01 cTeleHa 3aKOPOBIbE-
HOCTH M (U3MYKUX 0COOMHA 3eMsbHLITA. [IPBO KYITHBHpPAE HIIM OKONABAME
Moryhe je u3BpmHMTH Kajga Ousbke (HopMHpajy peaoBe W MMajy 3—5 cTalHHX
JIMCTOBA.

3060r KpaTke BereTayje Kopujanaap ce 00OMIHO He IpUXpamyje, ajld ako Io-
CTOju MOoTpeda 3a OBOM MEPOM, OHO Ce OOMYHO M3BOJAHM ca NPBUM Mel)ypeaHum
KYJITHBUPAHEM.

OrpanndeHo cHabJeBame BOJOM j€ IIaBHU TUMHTUPajyhul akTop 3a BUCOKY
NPOAYKTUBHOCT OMJbaka YKJbydyjyhu U KopyjaHaap. Y MHOTUM CEMHAPUIHUM
nmoJpydjuMa 300T CYIITHOT Tieproja y ToKy mposneha u nera auje moryhe rajutu
KopujaHmap 0e3 HaBommaBama [29]. Hemocrarak Biare y3poKyje pa3IHduTe
¢usnosonike ¥ MeTaboIUYIKe MPOoIeCce, a IpuIarohaBame U OJAroBOp OUJbKE Ha
CTpec y3pOKOBaH CYyIIOM 3aBUCH OJ Tpajara, HHTEH3UTETa W Pa3BOjHOT CTa-
mujyma ousbke [115]. ITo3Haro je na KopujaHzap MMa BeJUKe MoTpede 3a BOAOM
y HepHoly HHLAmka U 1MopacTa y cTadlio, JOK cylla y 3aBpIIHOj (a3u LBeTama
YCIIOBJbABA MOTOPILIAkhEe KBAJTUTETa CEMEHA.

Cyma mpactudHO penykyje npuHoc. Y HpaHny, y ycnoBuMa cyiue, OCTBa-
PEH je CKOpO TPOCTPYKO MamH MPHHOC Yy Topehemy ca HaBOImbaBaHUM OUJb-
kama [111], ok je y ITossckoj, [110] y ycnoBuMa HaBOnHaBama, Takohe 3ade-
nexxeHo mosehame MpuHOCa TUIoJA KOpHjaHOpa, alldi HE TOJIMKO APACTUYHO.
HaBoamaBame mosehaBa mpHCTYNayHOCT XpaHJbUBUX ejleMeHara W nosehasa
HUXOB YHOC IITO TI00O0JbIaBa pact 1 noeehasa mpurOoC [21].

bupaN X0pMOHHU Kao mTO cy ereoH W mporecTtepoH, aykcuHH (NAA m
Triacontanol), ka0 1 THOEPEIMHY JIe]y]y TO3UTHBHO Ha BET€TaTUBHU MOPACT U
MpUHOC ceMeHa Kopujanapa [42, 79, 114, 136].

HajBaskHuju MoMeHaT y NpOW3BOALHM KOpHWjaHIpa je oApehuBame TeXHO-
JIOIIKE 3PEIOCTH. 3PEeHEM KOpHjaHApa IITUTOBH CE OCHIIAjy, HAPOUUTO aKo Cy
MOTIHYHO 3penu. LiBetame U 3peme Cy Bpio pa3BydYEeHH, IPUMAPHU IITUTOBU
ca3peBajy MHOTO paHHje HETo IITUTOBH HA TpaHaMa HajBUIIET pema (IITO je
THIMYHA CTPATETHja KOPOBa KaKo OM ce OCUTypaia YCIeIIHa PENPOAYKIIHja).

43



Kopujangap nanaznajy HeKu crielyjaii30BaHU M HEKU OIITH HaTOreHu. Y
noApy4juMa Tjie ce KOpHjaHaap MHTEH3UBHO T'aju, ox HajBeher 3Hauaja cy Oak-
Tepruo3e: OaKTepHo3Ha IUIaMemhadya KopujaHapa U OakTepHjcKa IEeraBoOCT JIU-
wha xopujanapa. Hexonuko ripuBruyHEX 0oJecTH je 3a0eJe:KeHO Ha KOpHjaH-
npy: Ramularia coriandri, Fusarium oxysporum, Protomyces macrosporus,
Erisyphe polygoni. Takohe je yctanoBbeHa u nonudaraa Bpcra Sclerotinia
sclerotiorum, xao u Alternaria alternata. Camo Heke O OBHX OOJECTH Cy
3a0eJIeKeHE Y HAIlO] 3EMJIBH.

Ha xopujanmpy je no cama omumcaHO HEKOJHMKO BHPYCa: MO3aUYHH BHPYC
nyuepke (Alfalfa mosaic virus), uenep mozauunu supyc (Celery mosaic virus)
u BUpyc npcreHactux nera (Groundnut ring spot virus) [50, 74, 93]. V Hamoj
3eMJBHM /IO cajla HeMa MojaTaka O NPUCYCTBY OBMUX BHpyca Ha KOpHjaHApY.
CnenuduvyHn HHCEKT Ha KopujaHupy je Systole coriandri (syn. Systole
albipennis), Koja y HaII0j 3¢MJbH IPEICTaBIba 3HAYAjaH HPOOIIEM.

BakTepuo3na njiamemaya kopujauapa (Pseudomonas syringae
pvV. coriandricola)

JaBiba ce y mosby TOKOM IIBeTama, y BUAY OpaoH Jie3uja Ha CBUM OWMJbHUM
nenoBuma. [ere Ha numhy cy oOuvHO yrimacte, orpaHrdeHe JIMCHUM HEpBUMA,
U jaCHO Cy BUJbHMBE ca 00c¢ cTpaHe jucta. Ilere ce ¢ BpeMEHOM criajajy y
Belie, M 4ecTo ce Ha OKOJTHOM TKUBY youaBa xJjiopo3a. [lere Ha cTabmy moBoxe
JI0 TIPEBPEMEHOT BeH-CHha OMJbaka, a yciie[ UH(EKIUje 1[BETa, JIATUIIC TIOCTajy
OpaoH 1 PEBPEMEHO OTIANA]y. WrcekTn ompamuBail Hoce GakTepHjy M Lmpe
Oonecr, Koja TaJa MOCTaje CHCTeMUYHA. Y KacHWjUM (azama paspoja, 3apasa
IJI0/1a PE3YITUPA IPEBPEMEHNM 3PEHHEM ILI0I0BA, KOjU 300 Tora nocrajy cme-
KypaHu U TaMHHJH, a Takohe Moxe u3ryouru u kimjasoct [109]. Osa 6onect
MOXKe JIa peAyKyje npuHoc kopujarapa 3a 50% [100].

Bonect ce mpeHocu cemeHOM, a MaToreH WMa Kparak >KUBOTHH TEPHON Y
OWJBHUM OCTalliMa M 3eMJBHUIITY [106] 3a cy30ujame oBe OAKTEPHO3e MOXKE Ce
KOPHCTHTH MOTalambe CEMEHa y TOIUIOj BoaK Temieparype on 53°C y Tpajarby
on 30 MuHyTa, IITO HE YTHUYE HA KIIMJaBOCT KopujaHapa. Takohe, Moxe na ce
KOPHCTH M TPETMaH CyBOM TOIUIOTOM, Y Tpajamy oJ 6 JaHa Ha TeMmIepaTrypu
oxn 65°C. On mpyrux OMOJIOIIKKUX TpeTMaHa MOXKe Ja ce KOPHCTH nepcupheTHa
KHCENMHA WIH HaTPH]jyM-XUATTOXJIOPHT.

Bakrepujcka nerapoct Juirha kopujanapa (Xanthomonas campestris
pV. coriandri)

CumnToMn ce TPBO T0jaBJbyjy y BUIY MadX Ta4KHIA HA JOHEM Jeiy
ousbke. LlenTap nera 0p3o nocraje OpaoH, U OKPYKEH CBETIOKYTHM OPEOJIOM.
Ilere ce O6p30 mmpe u eIOBM Ha KojuMa cy ce jaBmie ce cymre. [lonekan ce
jaBJbajy XJIOPOTHYHH CUMIITOMHU OTPaHWYCHH JINCHUM HEPBUMA, TAKO Jia UMajy
06muk cioBa V [73].

IeraBoct nmumha xopujanapa (Ramularia coriandri)

Oga Gonect Moxe aa Oyzne npobaeM TOKOM BIaXXKHOT M MPOXJIAAHOT BPEMEHA,
jep oBa ribuBa (pasopusyje Temneparypy o 10 1o 24°C u penatuBHy BaXKHOCT
msmehy 97 u 100% [16]. Tama ce jaBibajy CHMITOMH y BHAY HEKPOTHYHHX
rera Ha JIMCTOBUMA, Y OKBUPY KOJUX Ce jaBjba OeMyacTa npesiaka, Kojy YMHH
MHUIIEINja TJbHUBE ca KOHUANjaMa.

®dDy3apuo3Ho yBenyhe kopujanapa (Fusarium oxysporum)

Cumnromu ¢y3apuo3Hor yBeHyha ce Hajmpe jaBibajy Ha crapujeM Juihy,
I1e ce jaBiba Xjoposa u yseHyhe. OBu cumnToMu ce 6p30 mwmpe U Ha miahe
mumrhe. YOp30 ce jaBipajy u HekpoTuuHe mere. OBa Oonect ce moceOHO Op30
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ucrnosbasa y (a3u UBETama U IUIOOHOLIEeHa Onibaka. [lomro je 0BO THIIMYHU
3eMJBHILIHY Tapa3uT, Y yCeBy ce OOMYHO jaBJbajy MOjeJMHauHa KapuIlITa, Koja
ce MOCTEIEeHO IHUpe U NPOY3POKYjy MPEBPEMEHO U3yMupame ousbaka [51].

Tl'anaBoct cTradna (Protomyces macrosporus)

OgBa Oomect ce MaHu(ecTyje y BUIAY TymMopa Ha CTalOiy, rpaHaMa ¥ JIUC-
TOBUMA, aJIA ¥ HA YAIIUIIU U IUIOJOBUMA, TE PEAYKY]€ IPUHOC CEMEHA U HETOBY
ouosomky Bpeanoct [118, 134].

Heneanuua (Erisyphe polygoni)

Borect ce jaBiba M Ha JIMIly M Ha HAIW4jy CTAPHjHUX JIMCTOBA y BUIY cliabe
MHLENHjCKe NpeBnake. Mcnon Munenujcke npesnake, youbHBe Cy CHTHE HEKPO-
THYHE TIeTe. 3apaXeHo JuIIhe OXKYTH, 3aTUM TI0CTaje MypIypHO MpKo [63].

Beusa Tpyne:x (Sclerotinia sclerotiorum)

Tpynex xopeHa ce jaBiba y TEpHOIy lBETama M (popmupama cemena. Ha
MPU3EMHOM Jiey cTabna Takolje Joya3u 1o HEeKpo3e TKWBa, Koje je mpaheHo
cnabum xyhemeM nomer nuimha, a 3aTUM Op3UM BEHEHEM U CYIICHEM IIelie
ousmke [107].

Crabsbnyna (opma ce 00MYHO jaBiba HA TOPEOj TOJOBHHM cTabia y BUAY
KPYITHHX HEKPOTHUYHUX Mera Koje 4eCcTO MPCTEHACTO 3aXBaTajy cTablo, Koje ce
Ha TOM MECTY Y€CTO JIOMH.

IleraBocT nucTOBA, TPYJIEK CEMEHA U MPONagamhe KJIHjaHaua
(Alternaria alternata)

OBa 1JbMBa C€ MPEHOCH W OIp)KaBa CEMEHOM, Ha OMJBHMUM OCTaluMa ¥ y
3eMJBUIITY, I[JIE MOXKE a OCTaHe U BuIle ronuHa [23]. Jlo 3apase nomnasu y Bpe-
Me IIBeTama, GhopMHpama CeMEeHa WIN YaK y TOKY WM nocie keTBe. Panuje
3apase JOBOZE A0 M30CTaHKa GopMuUpama IUI01a WiK ce (popMupa MTypo ceme.
VYKonuko je 3apa3a KacHHja, ceMe 3aJpkKaBa KIHMjaBOCT U THME INPEACTaBIba
3HauYajaH U3BOp MHOKyIyMa [23, 97].

Kopujanaposa oca (Systole coriandri)

Creunduunn uHCEKT Ha Kopwjauupy je Systole coriandri (syn. Systole
albipennis). YKeHke OBOr MHCEKTa TOKOM I[BETama KOpHjaHIpa IOJaxy jaja y
wionHuK. Jlapsa ce passuja yHyTap 1uiona, xpanehu ce eHIOCIEpMOM U eMOpu-
onoM [70]. Kako HaBo/M 0Baj ayTop, IITETE HACTA]y BeOMa OP30 HAKOH MOJIarama
Jaja, any uX je BeoMa TELIKO YOUHTH, JEp C€ 1O CIIOJBALIEM H3ITIEAY 3apakKEeHO
ceMe He pasiuKyje of 31paBor. Heke WHIMBHIYE 3aBpIIe CBOj Pa3BOjHU LIUKITYC
npe 3uMe, ¥ Taja ofpacie oce MpaBe OTBOPE Ha 3WAy IUIOAA M M3J1a3e HAIoJbe
(cnuka 12) Tex Taja ce nako yodyasa MPHUCYCTBO OBE MUKpoocuie (cinka 13).
MebyTum, u3BecHu OpOj jeIMHKK TOKOM 3UME OCTaje y ujaray3u. Jlapsa ce TokoM
Aujanayse (01 aBrycra 10 Maja) MOKe y CKJIaJMIITHMA YHUIITABATA (yMHUTalijoM
[94]. T'ajerse kopujanapa Ha KCTO] APLENN Y TOKY ABE Y3aCTOIHE rojinHe nosehasa
HamaJ| OBE LITETOYNHE, Y NPOBUHIMjK Bopones, 3abenesxen je Hanan u 10 86%,
YMMeE Ce 3HAYajHO CMarbyje MPUHOC Yba U KIMjaBOCT ceMeHa. Y Uney 3apasa ca
Systole coriandri je Bapupaina usmely JoKanuTeTa, IpU YeMy je I0CTU3aNa U 110

75%, mpu ueMy ce He MOXKe NOCTHhY MUHMMAaNHa KinjaBoct o 70%, KomKo je
npensul)eHo 3a CEMEHCKH MaTepHjal y 0BOj 3eMJbH, CTOTA CE MTOjETUHH JIOKATUTETH
HE MOTY KOPHCTHTH 32 NIPOM3BOIbY ceMeHa [72]. V ucTpakuBamuMa Koja cMo
M3BEIIM y HALIOj 3¢MJbH, Ha APLENN Ha KOjOj j€ JAETEKTOBaHA OBA IUTETOUMHA, Y
TOJIVIHU KETBE, CHEPruja Kiijama KOpHjaHIpa y TMPOCEKy j& U3HOCHIIA 38,21%,
YKyITHa KJHjaBocT 72,75%, a HAKOH uyBama O] TOJIMHY JlaHa SHepruja Kirjama je
nana Ha 16,50%, a ykymnHa knujaBoct Ha 67,42% [6].
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Cauka 13. Ogpacrtao uncekar Systole coriandri (Anexcanapa [lonosuh, 2013)

6.4. ’KerBa, npuHoOC, Mpepaaa U KaJKyJaluja
NPOU3BOIHH€

3peNiocT ceMeHa Y MOMEHTY JKETBE je BakaH (DakTop KOjU yTHUYE Ha HMPUHOC
ceMeHa U KBaJIMTET eTapcKor yJba 300T MPOMEHA KOje Ce AeIIaBajy y TOKY 3pema
wionosa [128, 130]. Pana >xeTBa OBOAM O CMamema MPHHOCA 300T HE3pEInX
ionosa. Cazipkaj €TapecKor yiba y IUIOA0BHMA IoBehaBa ce TOKOM 3petsa [86,
96]. MehyTum, sxeTBa y cTaanjyMy IyHE 3peJI0CTH MOXKE J1a pe3yATHPA OCUTIAEeM
ILI0/I0BA M3 IPUMAPHAX LITHTOBA, IITO Takohe cMarbyje IpuHOC ysba [128, 130].

Merton excTpakuuje, Takole uMa 3HauajaH eeKar Ha KBAIUTET €TapCKOT yJba
[126]. 3a u3nBajame eTapcKor yiba Hajuelihie ce KOPUCTE TPH INIaBHE TEXHUKE:
JieCTUIalija BOAEHOM [TapoM, eKCTPaKIIMja OpraHCKUM pacTBapaurnma (Soxhlet)
U eKCTpakKIifja racoBUMa moja npuTuckoM [82]. CBaka o OBHX TEXHUKA MMa
CBOj€ MPETHOCTH M HEJOCTaTKe.

JKeTrBa Moxxe OMTH M3BpIlICHA HA 1BA HAYMHA: PYYHO (Ha MambUM IMOBpPLIMHAMA)
U KOMOajHHUMa.
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VKOIIMKO ce BpIIN py4yHa eTBa, [TOIITO MJIO0BH HE ca3peBajy paBHOMEPHO,
caBetyje ce ia ce Onibke uymnajy (kaza je crabsbrka NpoMeHuia 00jy U3 3eieHe
y OpaoHXyTy, OMJbKE C€ JIaKO YyIajy U IUIOIOBU C€ Mame OCHUIAjy HEro IpHu
ceuewy). [loToMm ce Be3yjy y CHOIIOBE M OCTaBJbajy Ha HUBU HIH MPEHOCE Y
3amTrheH IpocTop Ha Jo3peBamke. Hakon Tora ce mitahemeM 3pHa JIako O/1Bajajy
u3 mruToBa. PyuHa xetBa maje Behu mpuHOC mo Xxekrapy, anu 3axreBa 19,83
cara 1o XeKTapy JbyAcKor pana [112].

Bpmnaba xombajauma ce u3BoaM Kazaa je Biara oxko 20% (kama ce mu3ryou
TUIINYAH MUPHC 3er1eHe Onibke). [Ipunikom sxkeTBe TpeOa BOAUTH padyHa 0 ToMe
Jla ce TUIOJIOBH LITO Mame JIOME, jep je MpOolleHaT JIOMJbEHUX 3pHa OrpaHIuYeH
Ha 8% W3 pasyora IITO JIOMJbeHA 3pHa Op30 rybe etapcko ysbe. Kopujannap ce
XKarbe KUTHIM KOMOajHOM, ¥ HEOTIXOAHO je BEUITaYKO CYIICHE, jep Ce IIOT0BU
cxiaguire ca 9% Biare.

[Ipema uctpakuBamrMa Koja cMO MU U3BenH [2, 3, 9, 10], mocTurHyT je npu-
HOC 3pHa o7 559 no 3168 kg/ha mrTo je y rpanniiama pesynrara kKoje cy 00!
W ucTpaxkuBauu y Mranuju, Koju UCTUYY Jia c€ MPUHOC 3pHa KopujaHapa kpehe
on 395 no 3304 kg/ha [29].

VYeraHoBUIM ¢MO Takohe Jja KOMMYMHA MaJaBUHA CHAXXHO yTHYE Ha MPUHOC,
mITO MOTBPhyjy U Apyru aytopu [18, 21, 29, 111]. YV cymHuM ycToBUMAa MPHHOC
MOXe Aa ce cMambH 1 10 60%, mTo MoTBphyjy U HAIIK pe3yiATaTH. Y roguHama
ca IMpOCeYHOM KOJTHYMHOM I1aJJaBHHA 33 Hallle YCIIOBE, IPOCEYaH MPHHOC je 01O
on 1866 kg/ha (2010) mo 2117 kg/ha (2011), 1ok je y TOIWHU ca 3HATHO BHUIIIE
najaBrHa TOKOM Beretaronor nepuona 2470 kg/ha (2010. roguna), a y CyIiHoj
TOAWHM OCTBAapEHU MPUHOC je 3HaTHO MamH, cBera 900 kg/ha (2012).

TpolkoBH POU3BOILE KOPUjaHIpa Cy PEIATUBHO HUCKU, MehyTHM, TporI-
KOBH Tipepajie (unmrheme ceMeHa, Jopaia U TPAHCTIOPT) 3Ha4YajHU ¢y (HaKTOpu
KOjH yTHYY Ha MPOPUTAOMITHOCT ceMeHCKor ycesa [117].

Cymieme je HapOYUTO BAXKHO aKO CY BPEMEHCKHU YCIIOBH TOKOM IEpHOJIa 3pe-
wma O HemoBoJHHU [36]. Bemtauko cymieme ce OOMYHO BPIIH Y MAPKHUM
cyurapama [81], a npupoaHo Ha cyHIty. 3a cMamekbe Biare ca 28,2 Ha 11,4% Ha
CyHITy je moTpeOHo 27-31 cyHYaHUX caTH, IITO je OKO 3 JaHa [32]

Jectunanuja erapekor yiba Hajueluhe ce n3sonu BogeHom napom. [perxonso
TI07 Tpeba CamIIETH KaKo 01 ce €TapeKo yIbe WTO Opike u3/Bojuio. Miieseem
IUIO/IA, Tj. CMabCHEM BEIMYMHE YECTHLA, 3HaYajHO ce nosehasa koeuimjeHt
excTpaknuje ycien nosehama KoHTakTHe mospiiuHe [55, 82, 119]. butho je
rcrahu ¥ TO Jja caMJICBEHH MaTepHjaj He CMe Ja CTOju 1 deka Beh ce Mopa of-
Max JECTHIIUCATH, jep yJbe JIAKO HCIapaBa.

Hakon ekcrpakmmje eTapckor yjba ocrand (yJbaHe Torade) caapike MacTH
¥ [IPOTEHHE I1a CC MOT'y KOPHCTUTH 33 HCXPaHy JKMUBOTHbA, U TO MCKJbYUUBO
MpexuBapa 300r BUCOKOT Calipikaja HeCBap/bUBUX BllaKaHa [36 98].

[IpuHOC eTapckor yiba MO XeKTapy AWPEKTHO 3aBHCH O] MPUHOCA TLTONA
M0 XEKTapy M caJpiaja eTapcKor yjba y IiogoBuMa. [IpeMa nctpaxkuBamuMa
CTpaHUX ayTopa ca jeMHOT XEeKTapa KOpHjaHapa Moxe ce mobutu om 3,5 mo
6,1 kg/ha erapckor yspa 1o oxo 20 kg/ha [18, 111]. V Hamum nerpaxupambuma
IIPHHOC €TAPCKOT yJba je 6no ox 6,68 no 19,94 kg/ha.

Y cBaKoj MPOM3BOABH HaJ6I/ITHI/IJPI MOMeEHaT je Kankynanuja. OTKyIHa 1eHa
TIoa KopHjanapa mo kujorpamy je oxo 0,5 €. I[Ipema kankynanuju crpydmaka
3 VIHCTHTYTA 3a TIPOyUYaBamke JICKOBUTOT Guma »Ap Jocud ITarunh®, mpu 1ura-
HupanoM npuHocy of 1200 kg/ha, Bpeanoct npousBona je oko 600 €, nok cy
TpomkoBy pon3Boame 530 €, Te je moburt cBera oko 70 € [39].

MehytuMm, KopujaHAap rajeH y CUCTEMY OPTaHCKE MOJBOIIPUBPEAE MOCTHKE
3Ha4ajHO Behy ueHy, oko 4 € 3a Kuorpam (IeHa Ha 3eJIEHO]j MHjaLH KOJ| IIPOus3-
Bohaya Janom ®apro m3 Opoma), Te Ce U3 OBOTa MOXKE 3aKJbY4HTH Ja je
MIPOM3BO/Iba KOPHjaHpa Ha OBAj HAYMH MHOTO MCIUIATHBH]A.
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7.

UHpeKkc nojmoBa

Alternaria alternata 44, 45
a-imHeH 23, 24, 25, 26, 27
azoropuxkcupajyhe 0axkrepuje 22
aHTHOaKTepHjcke ocodune 29

aHTHOKCHAAHC 29
AHTXEJIMHHTHK 29

oogectu 44

BHCHHA Omsbaka 10, 11, 15

BUTaAMuHM 21

rajeme 39
y-TepnuHeH 24, 25,26

nujaderec 29
eKkcTpaknuja 46
Erisyphe polygoni 45
eTapcko yJbe 21,22, 23
3a4uH 8, 9

HHCeKTHIUA 29

kambop 24, 27
KaHuep 29

JMMOHEH 23
amHagoxa 23, 24, 25, 26

JIMHOJIHA KHCeJnHa 27

MACHO yJbe 21, 27
Mepukapn 16
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MHKOpH3HE I'bHBe 22
Mopdonomke kapakrTepuctuke 10

O0JIEMHCKA KuceJauHa 27, 28

NAaJMHUTHHCKA KHceJuHa 27, 28
NeTpoceTUHCKA KuceanHa 27, 28
Protomyces macrosporus 45
Pseudomonas syringae pv. coriandricola 44

Ramularia coriandri 44

Sclerotinia sclerotiorum 45
Systole coriandri 45

mpanc-2-neuenai 23

ynorpeda 29
yCJIOBM ycneBama 32, 33

(denosne kuceanne 21
¢enonomxke ¢ase 30, 31, 32
¢urtocreposu 28

Fusarium oxysporum 44

xerepopuinja 11
Xanthomonas campestris pv. coriandri 44

IIU30TreHn KaHaau 18
mm3oxapn 16
mrerounHe 44

mTuT 11

mrutuh 11
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1.
Abstract

his monograph deals with coriander as a medicinal, aromatic and spice
plant. It has an extensive application in traditional and modern medicine
worldwide, as well as in quotidian nutrition as a vegetable and spice.

In this monograph, we get familiar with the name of the plant, origin and his-
tory. We acquaint about morphological characteristics of coriander plant. In this
work, the new classification of coriander is shown.

The monograph is a detailed analysis of the essential oil content, which is re-
sponsible for the specific smell of coriander. The essential oil is actually a mix-
ture of volatile compounds, whose composition is completely different in green
plants and mature fruit. This is the result of different chemical compositions, to
which special attention has been paid. The study includes factors that affect the
quantity and composition of the essential oil. In addition to the essential oil, an
overview of the other compounds present in the plant is provided. This includes
fatty oil, which is significantly higher than essential in mature fruit, and it is an
important source of petroselinic acid.

This monograph deals with the analysis of agro-ecological growing condi-
tions of the plant, the phenological stages and the need for heat, humidity and
light throughout the development cycle.

As the cultivated plant is exclusively used as raw material, this monograph
describes in detail the growing practices of coriander, in which the emphasis is
on crop rotation, tillage and fertilization in both conventional and organic crop-
ping system. Since coriander reproduces exclusively by direct sowing, the time
of sowing, sowing rate as well as the quality of seed (germination energy and
total germination) is analyzed. Apart from this, the possibilities of intercropping
coriander with other herbs are analyzed as well. Crop diseases and pests take up
an important part in this monograph. Harvest, yield and post harvest processing
are also subject, as well as the calculation of production costs.

The monograph presents the author’s results in addition to the results of a
number of researchers who have studied all aspects of the plant.

Key words: 1. morphological 5. environmental
characteristics conditions
2. essential oil 6. growing
3. uses 7. diseases
4. phenological stages 8. pests
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2.
Introduction

oris is the ancient Greek name for bedbugs, the smell of which resembles

the green parts and the unripe fruit of coriander plant (Coriandrum sativum
L.). Unlike green plants, ripe fruit has a warm, spicy smell like a mixture of
cinnamon and pepper.

The ancient literature and the archeobotanical findings support the hypothesis
that the crop has its origins in the Middle East (the oldest coriander fruits were
discovered in the Nahal Hemar cave in Israel and date from 6000 BC) [140].
The first reports on the use of the fruits mention its medicinal purposes and the
findings from Egyptian tombs show that coriander also had a mythological sig-
nificance. General references to coriander’s medical use are also found in clas-
sical Greek and Latin literature. The instructions for cultivating coriander are
contained in the German emperor Charlemagne’s decree ‘Capitulare de villis’
in 812. However, the first written data about the use of the coriander fruits for
medicinal purposes dates back to Ebers Papyrus (1550 BC).

It is believed that the Romans spread coriander across Europe. However,
compared to some other plants, there are fewer allegations, which state that
coriander was grown in ancient times. Although, the cultivation of these plants
in the old world from the earliest times was widespread.

In the Middle Ages, coriander was very popular. They used to put it in love
potions, cake called koriandroli, candied seeds were chewed for bad breath. It
was quite common in the English kitchens until the Renaissance, when they
started to use more exotic spices.

One of the most interesting legends about this plant is related to battle of Boro-
dino, when two huge armies clashed on the battlefield — the French and Russian.
The wife of General Kutuzov decided to raise the spirits of the Russian soldiers,
and ordered bread to be baked with coriander seeds (called bopoourckuii xneb).
Was it the wondrous smell of freshly baked bread that reminded each man of
home or the great courage and resolution of Russian soldiers that completely
destroyed the French army? After this, Borodinski bread has become a symbol
of love for the motherland.

Today, coriander is grown in almost all agricultural areas, with the excep-
tion of tropical regions that are unfavorable for the ripening of fruits and where
this plant is grown as a vegetable (e.g. Cuba). However, it is not a crop of great
commercial importance, because it is mostly grown in the gardens, so the area
of its production is difficult to assess. The worldwide production of coriander
may be estimated at approximately 550,000 ha per year. The annual production
of coriander fruits may be estimated at about 600,000 t [36].
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Interest in growing coriander has increased in recent times, especially in de-
veloping countries, where people are progressively turning to alternative treat-
ments, primarily traditional medicine, which has almost disappeared during the
industrialization. Nowadays, modern scientific methods confirmed numerous
medicinal properties of this plant, and it quickly found its place in people’s
lives, as a spice, medicine or functional food.
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3.
Morphology and classification

his chapter provides a detailed description ofthe plant and the fruit of coriander

with pictures. In addition, there is an overview of five morphological traits
(plant height, number of umbels per plant, umbel diameter, the number of seeds
in an umbel and a thousand seed weight), which were followed up in 2011
and 2012, on the three experimental fields in Vojvodina Province. This section
presents the latest classification of coriander, which is based on morphological
characteristics and properties of essential oils unlike the old one just based on
the concept of the size of the fruit.

3.1. Morphological description of the plant

“Coriander (2n = 22) is an herbaceous plant with tap root system. The colour
of the more or less ribbed stem is green and sometimes turns red or violet during
the flowering period. The stem of the adult plant is hollow, and its basal parts
can reach a diameter of up to 2 cm” [4, pg 9]. Stem branch is sympodial, which
means that when the terminal bud forms a flower (primary umbel), axillary bud
becomes the new leader branch. When it forms a flower (secondary umbel),
another bud takes over the direction of the main axis of growth. This is repeated
throughout the growth of the plants (so that higher order umbels are formed).
Each branch finishes with an inflorescence. At flowering, the glabrous plant can
reach heights between 20 and 130 cm.

In the studies that were carried out during two years (2011/12) at three lo-
cations in Vojvodina Province (Mosorin, Veliki Radinci and Ostoji¢evo) by
the implementation of six different types of fertilizer (control, Slavol, Bacto-
Fil, Royal Ofert biohumus, vermicompost and chemical NPK fertilizer), plant
height ranged from 57.83 cm to 102.17 cm. It may be noted that all the studied
factors had a statistically significant influence on this parameter. This is shown
in Table 1.

It was determined that the year significantly influenced the plant height. Dur-
ing both years, the total amount of precipitation in the territory of Vojvodina
during the growing season (April-September) was about 240 mm. However, in
2012, during the spring season (March—May) temperatures were slightly higher
than average and more precipitation than usual was recorded, which resulted in
significantly higher average plant height (83.45 cm) compared to 2011 (72.24
cm) when the inflow of rainfall during the spring months was significantly lower
than normal.

By examining a large number of samples of coriander, also during these two
years, it was found that in the year with less precipitation followed by moderate
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temperatures, plant height was lower than in moister year but with higher maxi-
mum temperatures [76], which is identical to our findings. In studies done in
Italy, plant height ranged from 58.3 cm (a dry year) to 88.8 cm (with an average
rainfall for the growing region) depending on climatic conditions [29], while, in
another study by the same authors, plant height ranged from 92.9 cm to 122.2
cm on average in the year of prolonged vegetation due to low temperatures and
high rainfall [28]. According to numerous researches in Iran, results indicate
that drought has a significant negative effect on the plant height [45, 47, 111].

Significant differences were observed in plant height, depending on the local-
ity. The highest plants were recorded in locality MoSorin (90.47 cm) and the
shortest in Ostoji¢evo (63.41 cm). The locality where the plants are grown can
have a significant role in establishing the height due to differences in soil type
and microclimatic conditions. Studies indicate that phosphorus has a significant
impact on plant height, because the application of 93 and 112 kg P O /ha re-
sulted in the highest plants [92]. This may be related to the fact that the amount
of phosphorus in the soil at the locality Mosorin is 81.6 mg/100 g of soil.

“In our experiments, the application of various types of fertilizers significant-
ly influenced the plant height. The shortest plants were recorded in the control
and the application of all tested fertilizers, except vermicompost, is significant
for this parameter” [4, pg 133].

Numerous studies determined a positive impact on the amount of nitrogen
on coriander. Also, the combination of nitrogen fertilizer with biofertilizers and
manure produces positive effects on a plants’ height. The literature has noted
that the application of poultry manure increased plant height [15, 42, 61,127].

Heterofily (diversifolious) of coriander is very visible. The first true leaf is
roundish, coarsely toothed and with shallow incisions in the upper third (Picture
la). The leaves that form a rosette on long petioles, simple, dentate in shape, are
usually divided into three lobes (Picture 1b). The leaves on the flowering stem
are divided to a greater extent (Picture 1c). Apical leaves are tiny, lanceolate or
even reduced thread-like (Picture 1d).

Picture 1. Coriander leaves (a — the first real leaf, b — leaf from rosette, ¢ — leaf on
the flowering stem, d — apical leaf) (see page 12)

Inflorescence is a complex umbel (Picture 2), which consists of a number of
umbelletus (Picture 3a). Umbelletus is on the handles of different lengths, so
that all the flowers are on the same level. Usually, the number of umbelletus in
the umbel ranges from 2 to 8, but the number varies significantly depending on
the environmental conditions.

Picture 2. Coriander inflorescence (see page 13)
Picture 3. Umbelletus (a), central (b) and peripheral flower (c) [36] (see page 14)

In our experiments, we found that a single plant could form from 20.50 to
36.84 umbels. This was parameter significantly affected by all studied factors
(conditions, the site and applied fertilizer) (Table 1).

In 2011, plants formed significantly more umbels (29.49) compared to the
2012 (26. 42 umbels per plant). This can be explained by the fact that in 2012,
the rainfall was mainly concentrated during spring months, when the plants
were in the vegetative stage of development. However, durmg the generative
stages (flowering, fruit formation and ripening), there was a lack of rainfall ac-
companied by high temperatures (in 2011, recorded temperatures were 1.6 °C
higher compared to long time average and in 2012, by 2.4 °C; the number of

69



days with temperatures over 35 °C in 2011 was 5, while in 2012 there were 16
very hot days). This had a negative impact on the formation of coriander flow-
ers. The significant effect of the conditions on the number of umbels per plant
was found by other authors as well [27, 28].

The impact of the locality on the number of umbels per plant is associated
with a higher amount of phosphorus in the soil at the locality MoSorin, where
it reached an average of 33.61 umbels per plant, while the location of Veliki
Radinci recorded 26.87, and the locality Ostoji¢evo 23 umbels per plant. The
results of other authors suggest that most of the umbels (40.5) were obtained
in the application of the maximum amount of phosphorus (45 kg/ha), which is
about 40% higher compared with the control [60].

When the impact of different types of fertilizers on the formation number of
umbels per plant is in question, it can be said with the application of chemical
fertilizer NPK plants formed an average of 29.29 umbels. This was significantly
higher compared with the control, where the plants formed 27.11 umbels.

Table 1. Plant height, number of umbel per plant and umbel diameter in two years
investigation conducted in Vojvodina Province

Plant Number of  Umbel Number of
height umbel per  diameter fruit per

(cm) plant (cm) umbel
2011 72,24 29,49 4,25 40,33
2012 83,45 26,42 4,14 36,17
Locality Moéor.in . 90,47 33,61 4,23 42,06
(B) V.Ragmm 79,67 26,87 4,15 39,81
Ostojicevo 63,41 23,39 4,19 32,86
Control 75,61 27,11 4,11 37,34
Slavol 77,89 28,21 4,25 38,00
Fertilizer BactoFil 79,02 27,74 4,17 38,28
© Royal Ofert 77,65 28,09 4,16 38,36
vermicompost 76,84 27,30 4,23 38,65
NPK 80,08 29,29 4,25 38,85
Significance of F—test for each source of variation
A 1,13 1,14 ns 1.04
B 1,39 1,40 ns 1.28
C 1,96 1,98 ns ns
AB 2,77 ns ns 2.55
AC ns ns ns ns
BC ns ns ns ns
ABC ns ns ns ns

ns — not significant

In addition to the number of umbels, we followed their diameter, which
ranged from 3.25 to 5.75 cm. The diameter of the umbel is not affected by any of
the investigated factors, so it can be concluded that this parameter shows great
stability, and is genetically determined (table 1). In studies of other authors, um-
bel diameter varied between 3.69 and 8.69 cm [27, 28, 29]. These authors found
that the differences between years show that the climatic conditions are the main
factor explaining the variation (60%).

By symmetry coriander, flowers are aktinomorphic (central flowers of the um-
bel) and zigomorphic (inflorescences periphery). The central flowers are round
with small curved petals (Image 3b), while the peripheral are asymmetrical
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(petals facing the outside of the umbel are longer) (Image 3c). Petal color is
white or pale pink.

In addition to the flowers in the umbel being of different shapes, they are of
different sexes. Hermaphrodite flowers are on the border and in the center um-
bels. Between them is a ring of male flowers. Protandry is present in hermaph-
rodite flowers (earlier development of stamens than the pistil). The relationship
between hermaphrodite and male flowers depends on the position in the stem.
For example, the ratio of the primary umbels of hermaphrodite and male flowers
was 1:0.5 and it increased with the hierarchy of the flowers, so in the flowers of
the highest order that ratio is 1:3.9. Therefore, the primary umbels contain the
largest number of fruits. Number of fruits in umbels does not depend only on
the hierarchy of flowers, but also the weather conditions during flowering, as
mentioned before [141].

Coriander flower has five sepals that surround stylopodium (extension called
the hand stamp, which all of the plants of the family Apiaceae have) that is vis-
ible during the ripening of fruits. Five sepals, as well as coronal petals in the
peripheral flowers, have different shapes. In the flower, five filaments are local-
ized between five flower petals. The flower also contains a disc-shaped nectar-
ies. The ovary is inferior, containing two carpels, and every carpel has one seed
embryo.

The number of fruits in the umbel depends on the number of flowers in the
umbel. In the studies that we have carried out over two years, we found that this
parameter ranged from 26.75 to 42.88. By reviewing the literature, it is found
that the number of seeds in the umbel ranges from 7.3 to 42.2, whereas in the
experiments in pots with nutrient solution a significantly higher fruit production
is achieved, even 371.9 grains in the umbel [53, 78, 89].

In 2011, there was a considerably higher number of seeds in the umbel (av-
erage 40.33) in comparison to the 2012 (36.17), it is also shown in Table 1. In
addition to the conditions, the impact of the locality was determined. The plants
grown at the locality MoSorin formed the highest number of fruits during both
years. Other researchers found that this parameter increases in the application of
fertilizers and irrigation [21, 78, 89].

3.2. Morphological description of the fruit

The fruit (schizocarp) is round or oval, yellow-brown in color, and usually
does not decay spontaneously into two mericarps (Picture 4). Two mericarps
have a tough pericarp, a convex outside, while the inside is concave and mem-
branous. Each mericarp has six 10ng1tud1nal right ribs on the convex side, al-
ternately set with five wavy, often seen with difficulty major ribs. There are two
ribs at the place where the mericarps coalesce. Cross section of fruit (Picture 5)
shows that there is a cavity in the center in which the carpophore (axle that holds
the two fruits together) is visible.

Picture 4. Coriander fructus (see page 16)

Picture S Cross section of the coriander fruit 1) main ribs 2) right ribs 3) pericarp
4) vittae 5) carphofore 6) endosperm 7) embrio [36] (see page 17)

One of the important characteristics of the seed is thousand seed mass. In our
research, this parameter ranged from 7.09 to 10.62 g. It may be noted that during
the less favorable year for the growth and development of coriander (2012) a
lower weight of 1000 seeds was recorded (table 2). In 2011, the average weight
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of 1000 seeds amounted to 8.88 g which was about 6.83% higher than the weight
of fruit in 2012. In adverse conditions plants formed less fruit, as it was noted,
and confirmed by our research. Similarly, the locality has a significant impact
on the 1000 seed weight, which is probably due to the microclimatic conditions
during grain filling.

In our experiments, the use of different types of fertilizers did not affect the
weight of 1000 seeds. In the experiments carried out by other researchers, it was
concluded that although nitrogen fertilization does not affect this parameter,
the application of small amounts of nitrogen gets the highest seed weight. With
increasing the amount of nutrients, the seed weight decreases. It is also found
that the application of manure, along with 75% and 100% of the recommended
amounts of nitrogen, as well as and their combination with biofertilizers, signifi-
cantly increases 1000 seed weight. While only Azospirilum sp. along with 50%
of the recommended amount of nitrogen does not affect this parameter [78, 8§9].

In addition to the seed weight, these dimensions are also significant: height
and width. In the research we performed in 2012, the length of the seed ranged
from 3.68 to 4.14 mm, while the width varied between 2.90 and 3.39 mm. In
Table 2 it is shown dimension of coriander seed in our investigation. From the
table below it can be seen that tested factors did not affect the seed dimension,
i.e. this parameters shows great stability, and it is genetically determined as
umbel diameter.

The study of the parameters done by scientists in Turkey, found that the length
of coriander fruit varies between 4.61 and 4.74 mm, and width from 3.67 to 3.94
mm [34]. Research in Brazil with ten cultivars of coriander found that the length
varies from 3.79 to 4.44 mm, and width from 3.13 to 3.53 mm, while the length
to width ratio is ranged from 1.15 to 1.27 [80].

Table 2. Thousand seed mass and seed dimension in two years investigation
conducted in Vojvodina Province

Thousand Seed dimension
seed weight Mupunaa
Bucuaa (mm

() M (mm)
2011 8,88 3,86 3,12
Year (A) 2012 8,32 3,81 3,10
Mosorin 8,36 3,88 3,09

Locality (B) V. Radinci 8,00 3,76 3,01
Ostojicevo 9,44 3,86 3,24
Control 8,58 3,79 3,12
Slavol 8,58 3,90 3,13
. BactoFil 8,50 3,85 3,13
Fertilizer (C) g oval Ofert 8,57 3.85 3.12
vermicompost 8,73 3,78 3,08
NPK 8,64 3,84 3,10

Significance of F—test for each source of variation

A 0,14 ns ns

B 0,17 ns ns

C ns ns ns

AB 0,35 ns ns

AC 0,25 ns ns

BC 0,43 ns ns

ABC 0,61 ns ns

ns — not significant
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By microscopy of coriander fruit, it can be seen that the egzocarp consists of
epidermal cells polygonal form with stoma. Through the parenchyma of meso-
carp permeates the layer of parenchyma cells that spread to the side and go into
the main ribs. Commissure on these sclerenchymatous cells are pretty solid,
and only separated by a narrow band of parenchyma cells on the borderline
between two mericarps. When these points are pressed, the result is the separa-
tion into two mericarps. The main ribs are the core, and the secondary extend
to sclerenchymatous cells. Ripe fruit has got just the commissure mericarp and
two shizoginic channels with essential oil. Endocarp is composed of a row of
long, narrow cells, thin membrane, sometimes imperceptibly lignified. Tegu-
ment turns cells brown. The endosperm cells thick membranes are in oleoplazm
aleuronic cells with relatively large rosettes of calcium oxalate [57].

3.3. Classification

The most common classification of coriander is into two groups based on fruit
size: large seed type or Moroccan (Coriandrum sativum L. var. vulgare) whose
fruit is 3-6 mm in diameter, and small seed type or Russian (Coriandrum sati-
vum L. var. microcarpum D.C.), whose fruit is 1.5-3 mm in diameter. However,
in recent times, using the classification based on morphological characteristics
and properties of the essential oil from the fruits of coriander, three intraspecific
groups and ten varieties of coriander are described [37]. The difference in the
shape and size of the fruits of these varieties is shown in Picture 6.

Picture 6. The difference in the size and shape of the coriander fruits: a — subsp.
sativum (type from the Middle East), b and ¢ — subsp. microcarpum (type from
Ethiopia and type from Caucasus), and d — subsp. indicum [37]. (see page 19)

® subsp. sativum

This subspecies of coriander usually has 1-3 basal leaves and the longest
basal leaf is longer than 15 cm. Plants are usually 50—70 cm high, and there are
less than 35 umbels per plant. It forms large fruit, with a weight of 1000 fruits
usually much higher than 9 g. This subspecies is characterized by low content
of essential oil (in most cases less than 0.7%) and camphor share of 1-3%. It
also contains myrcene and limonene. It is characterized by a short juvenile pe-
riod, early flower and ripening. This is the dominant form of coriander in North
Africa, Europe, the Middle East, Central and South America. There are two
varieties:

o var. sativum — fruits rarely spontaneously split into two mericarps, and the

thousand seed weight is usually up to 14 g;

o var. africanum — fruits often spontaneously split into two mericarps, and the

thousand seed weight is often greater than 14 g.

® subsp. microcarpum

This subspecies has at least 3 basal leaves, and the longest basal leaf is usu-
ally longer than 10 cm. Plants are mostly higher than 70 cm, with many lat-
eral branches formed with more than 30 umbels per plant. The fruits are small,
the weight of 1000 fruits was less than 10 g. Essential oil content is high, and
the proportion of camphor in the essential oil of the fruits is greater than 2%.
Plants of this subspecies have a long juvenile period, late flowering and ripen-
ing. Grown in Europe and Asia, it is considered to originate from Caucasus. This
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subspecies has four varieties: var. microcarpum, var. asiaticum, var. siriacum

and var. vavilovii.

o var. microcarpum — plants with less than ten basal leaves, which are in ground-
ed rosette and the longest leaf is rarely longer than 25 cm. The stem and flow-
ers are usually colored due to the presence of anthocyanins.

o var. asiaticum — plants with more than ten basal leaves in a rosette, the longest
basal leaf is usually longer than 20 cm. The leaves are dark green in color (due
to the presence of anthocyanins), the stem is colored dark purple also due to
anthocyanins. It is very aromatic. With this variety, the leaves and fruits are
equally used. Var. asiaticum is suitable for autumn sowing in areas with mild
winters, with significantly increased yield during autumn sowing.

o var. siriacum — plants with more than 20 basal leaves that form a rosette up-
right and the leaves have a very low content of essential oil (less than 0.08%).
There is low to medium presence of anthocyanins in the stem and flowers. The
period of growth in the stem is elongated. The plant needs a lot of moisture in
the early stages of development, and then it is highly resistant to drought. This
variety has great potential for use as a vegetable.

o var. vavilovii — plants with more than 6 basal leaves, lateral branches emerge
at wide angle, and on the nodes, weak colorization is observed. This variety
originates from Ethiopia and is well adapted to drought conditions. The high
degree of foliation in the stem makes it possible for it to be cultivated as a
vegetable.

o subsp. indicum

This subspecies is mainly grown for its fruit, and the leaves are sometimes
used as a vegetable. Plants belonging to this subspecies have fruit slightly elon-
gated or oval, and the proportion of camphor in the essential oil of fruits is less
than 1%. Sometimes it does not contain this component, myrcene and limonene
are not present or they are found in trace. This is the dominant form of coriander
in India, Pakistan, Oman, Yemen, Bhutan, Sudan and Somalia. This subspecies
of coriander is divided into the following varieties: var. indicum, var. butanense,
var. omanense and var. pygmaeum.

o var. indicum — plants of medium height, usually higher than 25 cm with one
or more basal leaves. Early or moderately early flower, and it still forms more
than 10 umbels, and thousand seed weight is over 10 g.

o var. butanense — plants do not produce many leaves, the fruits are mainly
used, whose essential oil is characterized by a high content of linalool. Thou-
sand seed weight is greater than 10 g.

o var. omanense — plants were morphologically very similar to var. africanum.
Low production of camphor, myrcene and limonene in the essential oil is the
main feature that distinguishes it. Thousand seed weight is usually over 10 g.

o var. pygmaeum — plants are shorter than 25 cm, with only one basal leaf, usu-
ally very early flowering and maturing, and have a few umbels (usually less
than 10). Thousand seed weight is less than 10 g. This variety is morphologi-
cally subspecies indicum but is geographically completely differentiated from
them because it occurs in Egypt.
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4,
Chemical composition and use

oriander is very rich in active ingredients that are present in the whole plant.

It was determined that mature fruit of coriander contains essential (1-2%)
and fatty oil (16-28%), proteins (11-17%), cellulose fibers (23—36%) and
carbohydrates (13—20%) [98, 99].

The coriander’s herb essential oil content is much lower in comparison to
fruit, between 0.19 and 0.56% [33, 104]. It was found that the content of es-
sential oils is low in the early stages of plant development; however, it increases
with the growth of the plant and reaches its maximum at the stage of full flower-
ing [129]. However, the herb is rich in the complex of biologically active sub-
stances, which include phenols (129.94 mg/kg) and vitamins, especially vitamin
C (160 mg/100 g fresh mass), A (12 mg/100 g fresh mass) and B12 (60 mg/100 g
fresh mass), then flavonoids, phenyl carbonic acids, coumarins and amino acids
[19, 38, 56, 87, 90].

Due to the complex chemical composition, coriander is widely use. It is used
in all parts of the medicine, human nutrition and animal health, but also in non-
food purposes.

4.1. Amount of essential oil

It was established that the genotype is a major determinant for the synthe-
sis of secondary metabolites [54]. It has been found that there is a correlation
between the content of the essential oil and the size of the seed. Small seed
coriander (var. microcarpum D.C.) that thrives in temperate climate has smaller
fruit, which usually contains 0.8—1.8% essential oil, while large seed coriander
(var. vulgare Alef.) which is grown in tropical and subtropical climate contains
significantly less essential oil (from 0,10 to 0,35%) [130].

In addition to the variety, cultivars play an important role in the amount of
essential oil. In the studies that we performed with two genotypes of coriander:
a small seed coriander originating from the Institute of Medicinal Plant Re-
search “Dr. Josif Panci¢” from Pancevo and the local population obtained from
the growers of medicinal plants from Kulpin. We found that the essential oil
content in fruits from Pancevo coriander contain 1.06% essential oil, which was
significantly higher compared with the local population from Kulpin where the
average essential oil content in fruits was 0.86%.

The results are shown in Table 3. It can be seen that the variety of domestic
small seed coriander has a stable content of the essential oil in the fruits, which
is resulting from the selection, and does not depend on conditions, while in the
population from Kulpin, the amount of essential oils greatly depends on the
weather conditions.
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Table 3. Content of essential oil of the fruits of domestic small seed coriander grown
in 2009/10 and local population grown in 2011/12.

Domestic small seed Local population from
coriander Kulpin

2009 2010 2011 2012
Control 1,01 1,10 0,92 0,77
Slavol 1,08 1,00 0,91 0,73
BactoFil 1,01 1,02 0,96 0,73
Royal Ofert (biohumus) 1,04 1,04 0,96 0,78
Vermicompost 1,15 1,15 0,98 0,79
Chemical fertilizer (NPK) 1,05 1,07 0,93 0,80
Average 1,06 1,06 0,94 0,77

Weather conditions are factors that significantly affect the essential oil con-
tent in fruits. Specifically, it was found that drought particularly affects the yield
of the essential oil, and that the amount is less by half during the drought [111].
Irrigation, in turn, may increase the essential oil content in the fruit for 5 to 32%
depending on the rainfall during the growing season.

In the research that we did in 2011 and 2012, we have confirmed that during
the favorable climate in one year the amount of essential oil of coriander fruits
was higher (averaging 0.94%), while in the dry year, its concentration was sig-
nificantly lower (0.77%), as it can be seen from Table 3.

One of the most important factors that influence the formation of essential oil
yield is the location, i.e. latitude. Variations in essential oil content depend on
the locality as was found in our research. It was performed at three locations in
Vojvodina. The content of essential oil of coriander fruits ranged from 0.68 to
1.2%. The effect of the location in this case is the result of weather conditions
(temperature and precipitation during the periods of flowering and ripening of
fruits) and different types of soil. Other authors around the world came to the
same conclusion.

Fertilization significantly influenced the content of the essential oil of the
fruits of coriander. Increasing doses of nitrogen fertilizers leads to an increase
in essential oil content in fruits [59, 110]. Phosphorus fertilization also increases
the yield of essential oil per hectare [111]. It was found that the yield increased
from 4.1 kg/ha and 5.9 to 4.6 kg/ha with the application of 35 and 70 kg/ha P,O..

Lately, arbuscular mycorrhizal and bacteria diazotrophs were studied as
potential biofertilizers because they are cheap and eco-friendly alternative to
chemical fertilizers. The fruits obtained from plants inoculated with mycorrhizal
fungi (Glomus macrocarpum and Glomus fasciculatum) give 28—43% more es-
sential oil in comparison to control [64]. The assumption is that the essential oil
content increases in mycorrhizal due to the increased adoption of phosphorus.
Applying diazotrophs bacteria and mycorrhizal phosphate solubilising bacteria
with a half of the recommended dose of nitrogen fertilizer, also significantly
increases the yield of essential oil [1].

However, our four-year research has not established the effect of different
types of organic and mineral fertilizers on the essential oil content of coriander
fruits compared with control. The results are shown in Figures 1 and 2.
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Figurel. Essential oil content of coriander fruits (population from the Institute of
Medicinal Plant Research “Dr. Josif Panci¢”) (%) in 2009 and 2010 depending on
the applied fertilizer
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Figure 2. Essential oil content of coriander fruits (population from Kulpin) (%) in
2011 and 2012 depending on the applied fertilizer

“From these results it can be concluded that the applied biological and chemi-
cal fertilizers do not significantly affect the amount of essential oils. This can be
explained by the relatively stable chemical composition of coriander, which is
more dependent on the influence of genotype” [4, pg 149].

4.2. Chemical composition of the essential oils

The essential oil is in shizogenic channels that are present in all parts of the
plant. The fragrance of essential oils is very intense and completely different in
green plants and mature fruit. The smell is caused by chemical composition, in
immature fruits and vegetative parts of the plant aliphatic aldehydes are domi-
nant that give off a specific smell similar to bedbugs. These are trans-2-decenal,
trans-2-dodecenal and trans-2-decenol [35, 43, 44, 129] (structural formulas of
these components are shown in Picture 7). During ripening, the fruits give off a
much more pleasant aroma. A major constituent of the essential oil is monoter-
pene alcohol linalool, whose concentration increases from 36.69% in the green
fruits, to 72.35% in the fully matured ones [86]. It provides oil with a floral
fragrance, but its content does not significantly affect the odor. However, other
components such as a-pinene, which in higher concentrations (from 2.36 to
23.23%) gives the scent of turpentine oil, while geranyl acetate (8.95 to 24.51%)
and limonene affect it and give off a smell of roses [105].
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Picture 7. The structural formulas of the dominant components in the essential oil
of coriander herb (see page 24)

The amount of the essential oil and its quality can vary depending on: varie-
ties and cultivars, the geographical position of the region of production, the
climate and weather conditions, soil type, agro technology, the stage in which
the harvest is performed, drying, storage and applied extraction techniques [17,
43, 83, 104].

In general, we can say that the components of the essential oil of coriander
are influenced by ecotype, which our research confirmed. Specifically, in studies
with small seed variety of coriander, originating from the Institute of Medicinal
Plant Research “Dr. Josif Panci¢”, five components were identified in the es-
sential oil, i.e. three monoterpene hydrocarbons (a- and S-pinene and limonene)
and two monoterpene alcohols (linalool and borneol). These five components
range from 75.47 to 76.52% in total of the identified components in the essen-
tial oil. It was found that 61.19 to 65.04% is linalool, while other components
constitute 11.69 to 12.45%.

In studies with the local population of coriander Kulpin 12 to 21 components
were identified, depending on the year of research, and they account for over
99% of the identified components. In this ecotype, linalool was present from
63.89 to 83.34%. The list of components identified in the research that we have
done in 2011 and 2012 is presented in Table 4, as well as a graphical display of
the chromatogram (Picture 8).

Table 4. The components of the essential oil of coriander fruit in 2011 and 2012

No Component R.T. 2011 2012
1 tricyclene 55.402 trace 0
2 o-thujene 56.323 trace 0
3 a-pinene 58.270 9.22 7.64
4 camphene 62.286 1.06 0.64
5 sabinene 69.129 0.43 0.18
6 p-pinene 70.277 0.72 0.77
7 myrcene 74.054 0.99 0.21
8 a-terpinene 82.861 trace 0
9 p-cymene 85.589 0.95 0.56
10 limonene 87.005 221 1.35
11 y-terpinene 98.079 8.33 6.95
12 terpinolene 109.842 trace 0
13 linalool 115.735 68.33 78.13
14 borneol 141.789 0.24 0
15 terpinen-4-ol 146.842 0.11 0
16 a-terpineole 152.576 0.16 0
17 geraniole 180.724 1.14 0
18 camphor 132.597 3.58 2.56
19 myrtenyl acetate ~ 212.670 trace 0
20 geranyl acetate 238.200 2.30 0.84
21 E-cariophyllene 253.685 trace trace
Monoterpene hydrocarbons 23.98 18.12
Monoterpene alcohols 69.98 78.13
Monoterpene ketone 3.58 2.56
Monoterpenic esters 2.30 0.84
Sesquiterpenes trace trace

trace — component present less than 0.1%
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Picture 8. The chromatogram of the essential oil of the fruit of coriander (see page 25)

The structural formulas of the components that are identified in the essential
oil of coriander during the research 2011/12 are shown in Picture 9. These com-
ponents can be divided into five classes: monoterpene hydrocarbons, alcohols,
ketones, esters and sesquiterpenes.

Picture 9. The structural formulas of the components of the coriander fruit (see page 26)

Monoterpene hydrocarbons were present in average of 23.98% in 2011 and
18.12% in 2012. In 2011, tricyclene, a-terpinene and a-thujene were recorded in
trace, and in 2012, their presence has not been established.

In both years, the most abundant monoterpene hydrocarbons were: a-pinene
(7.64 to 9.22%), y-terpinene (6.95 to 8.34%) and limonene (1.35 to 2.21%).
It should be noted that the lower values were ascertained in 2012 and higher
in 2011. Other components of this class of compounds reflected in the aver-
age, present in less than 1%, are: camphene (0.86%), Sf-pinene and p-cymene
(0.75%), myrcene (0.60%) and sabinene (0.31%).

The presence of this class of compounds in the above-mentioned research
was 8%, whereas in our, it was considerably higher, 16.23 to 26.12%, depending
on the locality. The mentioned authors suggest that coriander originating from
European countries usually contains between 16 and 30% monoterpene hydro-
carbons, which is consistent with our investigation.

Monoterpene alcohols are the most frequent class of compounds in the es-
sential oil of coriander. Almost all studies indicate that the main component of
the essential oil of the ripe fruit of coriander is monoterpene alcohol — linalool,
which is present from 37.65% to 79.90% [20, 41].

In our research done in 2011, in addition to linalool which was present in the
highest percentage (63.89 to 73, 19%), the presence of geraniol (0.17 to 1.81%)),
o-terpineol (on average 0,16%), terpineol-4 (0.11%) and borneol was also re-
corded. In 2012, only linalool was present from this class of compounds in an
amount ranging from 75.19 to 83.34%.

The analysis of the essential oils of coriander seeds from European countries
revealed that the major components are linalool (58.0 to 80.3%), y-terpinene
(0.3 to 11.2%), a-pinene (0.2—-10.9%), p-cymene (0.1 to 8.1%), camphor (3.0 to
5.1%), and geranyl acetate (0.2 to 5.4%) [102]. This is entirely consistent with
our study, as well as with the study in Romania, where the presence of tricyclene
(to 0.1%) and 4-terpineneole (0.1 to 0.7%) was found [135].

Fruits originating in Brazil also have a similar composition to our study. Most
common are linalool (77.48%), y-terpinene (4.64%) and a-pinene (3.97%) [49].
It has been found, that there is a negative correlation between the content of lin-
alool and other major components such as y-terpinene, a-pinene and p-cymene
[31, 41]. Research in Argentina also suggests that linalool was the most com-
mon component of the essential oil (68.14%), y-terpinene was not identified and
a-pinene was present in 3.31% [137].

Monoterpene ketone camphor in 2011 was present in 3.58% and in 2.56%
in 2012. Camphor was considered an undesirable constituent of the coriander
essential oil [36]. The same author states that the camphor content correlates
with the content of limonene (p=0.873). Camphor was present at a concentra-
tion from 3.27 to 3.85% in our samples. In research with Italian and Spanish
ecotype coriander, the amount of this compound was also relatively low 3.3%
and 3.9% [48]. In other studies, the amount of camphor was much higher: 5.0
to 8.2 [126, 138, 139].
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As camphor is marked as unfavourable component of essential oil, and in
2012 we recorded a small amount of camphor, a higher linalool, from which it
is concluded that high temperatures and drought positively affect the quality of
the essential oil of coriander.

In our research two monoterpenic esters were identified, myrtenyl acetate
and geranyl acetate. Myrtenyl acetate was present only in traces in the essential
oil in 2011, while in 2012, its presence has not been established. Geranyl acetate
was present on average of 2.31% in 2011 and in 2012 only in 0.84%.

In our study, a small amount of sesquiterpenes was determined. Only
p-caryophyllene was present in trace in both years. This is indicated by studies
carried out in Europe where the class is present in 2.3% [102], as opposed to 5%
in Iran [52]. The samples from Iran revealed the presence of 4° carene (9.7%) and
neryl acetate (2.3 to 14.2%), which were not identified in our samples [41, 52].

4.3. Fatty oil

In the fatty oil, as with the essential oil, differences in content occur depend-
ing on a number of agents. The content of fatty oil in the mature seeds ranges
from 12 to 25%, depending on the environmental conditions. Small seed cori-
ander is richer in fatty oil than the large seed. Fatty oil is mainly concentrated
in the endosperm (22.65%), while in the pericarp it is significantly lower [68,
98, 121].

In the fatty oil of coriander there are 9 to 12 fatty acids [86, 103, 120], which
are shown in Picture 10. The above authors suggest that the most common fatty
acid is petroselinic (65.7 to 76.6%). The highest recorded value of petroselinic
acid in coriander in literature is 91%, and the lowest is 36% [116, 132].

Picture 10. The structural formulas of the fatty acids from the fatty oil coriander
(see page 28)

Petroselinic acid is a specific monounsaturated fatty acid, oleic acid isomer,
characterized by a chain of 18 carbon atoms and a double bond in the cis con-
figuration on the sixth carbon atom (6-oktadecenoic acid). It is accumulated in
the endosperm of coriander, but it is not present in the leaves or other tissues of
the plant [24, 25].

Linoleic acid is the second most present fatty acid and it ranges from 13.0 to
16.7%, followed by oleic acid (5.4%), palmitic acid (3.4%), stearic (0.7%), as
well as a number of fatty acids present in less than 0.5% (palmitoleic, arachidic,
myristic, y-linolenic, a-linolenic, gadoleic, cetoleic, docosahexanoic). During
the storage period of spices, free fatty acids gradually decrease, which is a good
indicator of the age of the material [98].

Accumulation of fatty oil increases during the ripening stage of the fruit
(green fruits 19.1% to fully matured 26.4%). During fruit formation, monoun-
saturated fatty acids are present in 32.1%. The ratio of saturated and unsaturated
fatty acids is reduced during the ripening from 0.5 to 0.3 [86].

Neutral lipids are most abundant in the fatty oil of coriander (over 90%),
most of which are triacylglycerols (TAG), followed by glycolipids (2.42%) and
phospholipids (1.94%).

Coriander is a good source of phytosterols. Their content is estimated to be
5186 mg/g of oil, which is 0.51% of the total lipids [103]. The most common is
the stigmasterol (29.8%) and S-sitosterol (28.2%), as well as the A°-avenasterol
(23.8%) and campesterol (9.80%). The presence of A’-stigmasterol 16.3%
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stigmasterol and 4°-9.2% is also determined. Tocols are estimated to be 327.47
mg/g seed. Dominant tocol is y-tocotrienol 238.40 pg/g seeds (72.8% of all to-
cols), and from the tocopherols y-tocopherol (8.06%) and a-tocopherol [120].

4.4. The use of coriander

“In many countries and cultures, coriander has a long history of use as a spice,
but also for the treatment of digestive system, disorders such as abdominal pain,
bloating and pain in the stomach. It is often recommended to use coriander in
insomnia and anxiety. It also stated that coriander is effective as an analgesic
and antirheumatic. This herb is also used as the anhelmintic for Ascaris lum-
bricoides and Pheretima posthuma, but also for treatment of urinary tract, i.e.
diseases such as inflammation of the bladder and urethra infections. It is also
used for the extraction of heavy metals from the organism. In particular, great
attention is paid to its antibacterial and antioxidant properties. It was found that
coriander has an antimicrobial effect on a large number of gram positive and
gram-negative bacteria and fungi, and could, therefore, be used for the develop-
ment of a new range of antibiotics herbal formulation. Oxidative stress leads to
certain diseases such as rheumatoid arthritis, atherosclerosis, neurodegenerative
diseases, cancer and diabetes. A number of studies have confirmed its antioxi-
dant activity. It is believed that coriander plan is a very promising antioxidant.
Because of its aromatic properties, it is used as a dietary supplement, but also as
a dressing. It is often added to biscuits, as well as a preservative in meat industry
as an addition to sausages, in pickled vegetables. It is an essential part of curry
powder, one of the most popular spices of Indian cuisine. It is also introduced in
animal nutrition. As an integral component of fish food, it is a significant immu-
nostimulant and detoxifier. In sheep and goats, the plant reduces parasites (Hae-
monochus contortus), in broiler chickens and Japanese quails, it significantly
improves the growth and health condition. In the non-food purposes, essential
oil of coriander is used in perfume and tobacco industry, while the fatty oil is
used for biodiesel production” [8, pg 82].

“This plant is also important in organic agriculture. The flowers of coriander
are rich in pollen and nectar, which makes them excellent pasture for bees, but
they are attractive for a number of other beneficial insects such as predators
and parasitoids of pests. Therefore, this plant is often grown around crops as a
protective strip or even with other cultures. The result of this is a reduction in
number of the many insect pests and nematodes. It was found that the essential
oil of coriander acts as an insecticide to storage pests, but also to the pathogenic
fungi and bacteria, which can be used for the production of environmentally
friendly products in the technology of fruits and vegetables and for seed treat-
ment, which makes it highly important in organic production” [5, pg 460].
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5.
Phenological stages and
environmental conditions

his chapter describes the phenological stages of coriander and its requirements

for moisture, temperature and light during the growing season, as well as
during certain phenological stages. In addition, the yield of vegetative mass of
the plant and fruit yield per plant is shown, depending on weather conditions.
Harvest index represents the ratio of above-mentioned parameters.

5.1. Phenological stages

The vegetation period of coriander lasts 80—120 days, duration of which de-
pends primarily on weather conditions [36]. Coriander plant development was
monitored daily, and it is shown in Picture 11. During the growing season, we
found five phenological stages. These are:

1. germination,

2. forming a leaf rosette,
3. stem elongation,

4. flowering, and

5. maturation.

Picture 11. Phenological stages of coriander (see page 30)

“Based on two years of experiments carried out at three locations, it is shown
that there no differences in the length of the coriander growing season as well
as the duration of individual phenological stages depending on the applied ferti-
lizer. Differences existed in the locality and years” [4, pg 122].

From Figure 3 it can be seen that the vegetation period of coriander lasted
104—123 days, and in 2011 it lasted longer (an average of 120.3 days) compared
to 2012 (104.7 days).

According to literature, 15-20 days passed from sowing to germination [39,
69, 122]. In the studies that we presented during 2011/12, the period of germi-
nation lasted 14—19 days. Germination is referred to as the emergence of coty-
ledons above ground. Coriander sprouts have two lanceolate cotyledons with
poorly expressed nervous. Hypocotyl is long and thin.

This period is followed by a period of formation of the leaf rosette, which
ends with stem elongation. This is the longest period and it lasts 30—40 days. In
our study, the formation of the leaf rosette lasted from 40 to 43 days.

From stem elongation to flowering, coriander needs 15-20 days, which is the
case in our experiments.
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Figure 3. Duration of phenological stages of coriander plants depending on the
weather conditions (S — sowing, E — emergence, SE — stem elongation, F — flowering,
FF — fruit formation, R — ripening).

With this phenological stage, juvenile development is finished. The duration
of juvenile period makes up for 62% and 73% of the growing season. This co-
incides with other researchers who pointed out that the juvenile phase made up
for more than 50% of the growing season [29].

Generative phase of development starts with the flowering, which in our
experiments lasted 13-33 days, while according to literature, flowering takes
10-20 days or 25-35 days, with the strongest intensity of flowering in the first
15 days [122, 123]. There is data, which states that if the sowing is done early,
flowering is longer and more abundant. This takes even 3545 days [39, 69].

Flowering begins with the primary umbel, and this process lasts 5—7 days per
umbel.

Ripening in our study lasted 12-22 days, and it is stated in the literature that
this period lasts 20—40 days [123].

5.2. Influence of weather conditions
on phenological stages

As already noted, the duration of phenological stages is mostly affected by
weather conditions during the year. The two years in which our study was car-
ried out were significantly different.

The amount of rainfall during the growing season (April-September) in
2011 was an average of 239 mm, and in 2012 about 223 mm. As can be seen
from Table 5, the amount of rainfall in both years was significantly lower com-
pared with long time average (359 mm). According to literature, coriander can
be grown in areas with more than 200 mm of rainfall during the growing season
[36]. It can be concluded that in our climatic and soil conditions, this plant had
enough moisture for successful cultivation.

However, it should be noted that in 2011 the vegetation period of coriander
lasted an average of 120 and, in 2012, 105 days. In the first year, there was more
rainfall during the growing season (183.3 mm), most of which was evenly dis-
tributed over all five phenological stages. Second year of investigations (2012)
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was drier in comparison to the previous (an average amount of precipitation at
all three localities was 165.0 mm). Most of the rainfall was concentrated in the
period from sowing to start of flowering (around 90%), while the period from
flowering to harvest was characterized by drought (Table 6).

Table 5. Precipitations (mm) during vegetation period (April-September) during
2011 and 2012 at all three locations

. Investigated year Long time
Month Localityt 2011 2012 average*
Mosorin 17 83 51
v V.Radinci 14 85 52
Ostojicevo 33 60 48
Average 21 76 50
Mosorin 65 52 61
v V.Radinci 61 71 56
Ostojicevo 44 48 53
Average 57 57 57
Mogorin 37 28 85
VI V.Radinci 70 27 82
Ostojicevo 31 20 68
Average 46 25 78
Mosorin 62 48 65
VII V.Radinci 93 39 65
Ostoji¢evo 100 50 59
Average 85 46 63
Mosorin 2 4 61
V.Radinci 4 0 63
Vi Ostojicevo 11 6 55
Average 6 3 60
Mosorin 23 14 52
IX V.Radinci 19 14 53
Ostojic¢evo 30 21 48
Average 24 16 51
Total for vegetation period 239 223 359

tData obtained from nearest Meteorological station (MS); for MoSorin-MS
Novi Sad, for V.Radinci—Ms Sremska Mitrovica, and for Ostojiéevo-MS
Kikinda (Republic Hydrometeorological Service Serbia).

*Long time averages is for period 1971-2000.

Table 6. Precipitations (mm) during phenological phases of coriander in 2011 and
2012 at all three localities

Phenological stages 2011 2012

M R (8] X M R O X
Germination 7 15 5 9.0 33 49 42 413
Forming a leaf rosette | 61 63 55 597 | 101 104 51 853
Stem elongation 33 60 9 34.0 | 27 18 17 207
Flowering 36 16 48 333 1 6 2 3.0
Maturation 14 87 41 473 | 10 0 34 147
Sum 151 241 158 183.3| 172 177 146 165.0

M-Mosorin, R-Veliki Radinci, O-Ostoji¢evo, X-average for all three localities

Because of the underdeveloped root, coriander has a great need for moisture,
especially during the juvenile period. After the stem elongates, plants become
more tolerant to drought [36]. Because of this fact, it can be said that greater
amounts of moisture during the juvenile stages in 2012 led to the plants being
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significantly higher than in 2011 (table 1). However, the lack of rainfall during
the generative phases in 2012 led to the formation of a small number of umbels
per plant, and small number of fruits in the umbels (table 1), as well as a smaller
1000 seed mass (table 2). It all had a negative effect on the grain yield.

Average daily temperatures during two investigated years were significant-
ly higher than long time average (Table 7). It can also be said that 2012 was
warmer in comparison to 2011. The largest positive deviation from the long time
average was recorded during summer months, when coriander was in a genera-
tive stage of development, which, together with the lack of moisture negatively
affected the yield.

The lowest temperature necessary for germination is 4—6 °C. With a tempera-
ture increase, germination process is faster. At temperatures of 15-17 °C ger-
mination takes two weeks [36]. The highest percentage of seed germination of
coriander is reached at temperatures from 20 to 25 °C. The highest temperature
for this process is 35 °C [13].

Research in Germany shows that coriander survives extended periods at low
temperatures of -15 °C. Autumn sowing is practiced mainly in Ukraine, where
cultivated ecotypes have well-developed leaf rosettes due to which they are
more tolerant to low temperatures. High temperatures and sunny weather dur-
ing the flowering positively affect fruit yield and essential oil content.

Table 7. Average daily temperatures (°C) during vegetation period (April-Sep-
tember) during 2011 and 2012 at all three localities

. Investigated year Long time
Month Localityf 2011 2012 average*

Mosorin 134 13.0 11.3
v V.Radinci 13.1 12.8 11.3
Ostojicevo 133 13.3 11.4
Average 13.3 13.0 1.3
Mosorin 16.4 17.1 16.9
v V.Radinci 16.2 17.0 16.8
Ostoji¢evo 16.5 17.1 17.0
Average 16.4 17.1 16.9
Mogorin 21.1 22.6 19.9
VI V.Radinci 20.9 223 19.7
Ostoji¢evo 21.4 229 20.0
Average 21.1 22.6 19.9
Mosorin 22.0 25.0 21.6
VII V.Raﬂinci 22.1 25.0 21.2
Ostojicevo 22.0 25.1 21.8
Average 22.0 25.0 21.5
Mosorin 23.1 24.1 21.1
VIII V.Ra'(.linci 22.8 23.6 20.7
Ostojicevo 22.7 23.7 21.1
Average 229 23.8 21.0
Mosorin 212 20.2 16.8
IX V.Radinci 21.0 19.8 16.5
Ostoji¢evo 21.0 20.3 16.8
Average 21.1 20.1 16.7
Average for vegetation period 19.5 20.3 17.9

tData obtained from nearest Meteorological station (MS); for MoSorin—-MS
Novi Sad, for V.Radinci—Ms Sremska Mitrovica, and for Ostoji¢evo-MS
Kikinda (Republic Hydrometeorological Service Serbia).

*Long time averages is for period 1971-2000.
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The concentration of the essential oil in the fruit decreases at temperatures
above 21 °C, and it is believed that the ideal temperature for the grain filling is
15-18 °C. [77]. Research suggests that the highest yield is achieved in cold wet
summers [98]. The length of the growing season and effective daily temperature
affect the accumulation of essential oils (more essential oil forms if daily effec-
tive temperatures are high during the growing season) [66].

The effect of high and low temperatures on the essential oil content was con-
firmed by our research. “Although weather conditions did not significantly in-
fluence the essential oil content in fruits, in 2010, when the average temperature
during the growing season was lower, the plants accumulated more essential oil
(1.064%) compared to the warmer 2009 (1.057%)” [3, pg 1468].

“During 2011, flowering lasted 25-33 days, and in 2012 it was significantly
shorter (only 13—15 days) as a result of adverse weather conditions (lack of
moisture and high average daily temperature)” [4, pg 122]. At this phenologi-
cal stage, there are significant differences depending on the weather conditions.
This stage is longer in the cold and wet weather, while under the influence of
high temperatures it is shorter [3, 36]. As a result, the flowers that have flour-
ished in adverse conditions have reduced numbers of fruits, which also results
in a lower yield.

Table 8. Sum of average daily temperatures greater than 4 °C during the vegetation
period (April-September) during 2011 and 2012 at all three localities

. Investigated year Long time
Month Localityf 2011 2012 average*
Mosorin 403 390 339
v V.Radinci 394 385 339
Ostojicevo 400 400 342
Average 399 392 340
Mosorin 513 532 524
v V.Radinci 505 528 521
Ostojicevo 517 532 527
Average 512 531 524
Mogorin 634 677 597
VI V.Radinci 626 669 591
Ostojicevo 643 686 600
Average 634 677 596
Mosorin 680 773 670
VII V.Radinci 684 773 657
Ostoji¢evo 679 777 676
Average 681 774 668
Mogorin 717 749 633
VIII V.Radinci 709 732 621
Ostojicevo 705 737 633
Average 710 739 629
Mosorin 637 607 521
IX V.Radinci 631 597 512
Ostoji¢evo 630 604 521
Average 633 603 518
Total for vegetation period 3569 3716 3274

tData obtained from nearest Meteorological station (MS); for MoSorin-MS
Novi Sad, for V.Radinci—Ms Sremska Mitrovica, and for Ostojiéevo-MS
Kikinda (Republic Hydrometeorological Service Serbia).

*Long time averages is for period 1971-2000.
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Weather conditions during the flowering period are very important. During
the cold and wet weather, insects do not visit flowers, while under favorable
weather conditions there are many different insects that pollinate or visit umbels
of coriander. The types of insects that pollinate coriander depend on the area of
cultivation. Stylopodium secretes nectar in order to attract insects, especially
during the period when the pestle is ready for successful fertilization. Self-pol-
lination is possible as well [36].

Daily temperatures over 30 °C lead to the rapid maturation when they occur
in the period from the beginning of flowering to harvest [29]. Under conditions
of intense drought with high temperatures, as it was in 2012, the maturity period
was significantly shorter (12—18 days).

Coriander is tolerant to high and low temperatures and can be grown through-
out the year [133]. Coriander has no great demands when it comes to heat and,
thus, can be grown in a wide area. Production of coriander fruits is possible only
where the sum of the average temperature during the growing season is at least
1700-1800 °C. In the tropical climate and in areas that do not have the sufficient
temperature of 1700 °C, the production of coriander as fruit is not possible.
Under these conditions, the plant can be grown as a vegetable, or in the higher
altitudes as fruit [36].

In Table 8, the sums of the average daily temperatures greater than 4 °C at
all three localities during the growing season (April-September) in 2011 and
2012 are given. As it can be seen from the table, the sum of the average daily
temperatures during the growing season as well as at the long-term average in
both investigated years is over 3000 °C.
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Figure 4. Sum of effective temperatures during phenological phases of coriander in
2011 and 2012 at all three localities
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In our study, the sum of effective temperatures (temperatures greater than 4
°C) during the growing season of coriander ranged from 1940 to 2187 °C. Dur-
ing both years, coriander needed more than 1200 °C to cross from the juvenile
to the generative phase of development, and more than 2000 °C for ripening
(Figure 4). “Based on the coefficient of determination, the duration of the grow-
ing season in both years was explained by the sum of temperature with 99%”
[3, pg 1467].

Growing coriander in Germany [36] shows that the plant is not sensitive to
day length. The plant reaches a generative stage when planted in the field during
spring and summer and in the greenhouse during fall or winter.

When the day is longer, plants grow faster, have higher yields and earlier
flowering and ripening [101]. Plants that were grown under conditions of long
day (16 h) flowered 24 days earlier than plants grown in short day conditions
(8 hours). From this it can be concluded that coriander belongs to the long day
plants [133].

In Table 9 values of insolation during the growing season (April-September)
in 2011 and 2012 at all three studied localities, as well as long-term average
values for insolation are given.

Table 9. Insolation (h) during growing season (April-September) in 2011 and 2012
at all three localities

. Investigated year Long time
Month Localityt 2011 2012 average*
Mogorin 204 205 190
v V.Radinci 220 189 186
Ostojic¢evo 224 210 191
Average 216 201 189
Mosorin 270 253 242
v V.Radinci 256 239 250
Ostojic¢evo 282 250 249
Average 269 247 247
Mosorin 284 361 272
VI V.Radinci 256 323 260
Ostojicevo 285 353 281
Average 275 346 271
Mosorin 296 351 292
VII V.Ra.(_iinci 266 343 290
Ostojicevo 271 344 301
Average 278 346 294
MosSorin 127 350 274
VI V.Rgc_iinci 128 370 259
Ostojicevo 132 363 276
Average 129 361 270
Mogorin 271 239 211
IX V.Radinci 276 239 188
Ostojicevo 284 247 216
Average 279 242 205
Total for vegetation period 1446 1743 1476

tData obtained from nearest Meteorological station (MS); for MoSorin—-MS Novi
Sad, for V.Radinci—Ms Sremska Mitrovica, and for Ostoji¢evo-MS Kikinda
(Republic Hydrometeorological Service Serbia).

*Long time averages is for period 1971-2000.
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In the research that we carried out during 2011/12, during the coriander grow-
ing season, it took more than 800 sunny hours for the yield formation (Figure 5).
“By using simple linear regression models, a high statistical dependence of sun-
shine duration to the length of the vegetation period of coriander was revealed.
The calculated coefficient of determination was 99% for both years” [4, pg 129].

2011
1200 4

1000
800

maturation

sfem flowering e

elongation

600 - forming-aleaf
rossete
400 +

200 germination

Insolation (h)

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Days

s MoSorin ==i=s\/ Radinci =g OstojiCevo

2012
1200 - maturation

1000 floweri

stem
800 1 elongation
600 -

400 -
200 A germinati

forming a leaf

Insolation (h)

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Days

‘ wudes MoSorin wufliun\/,Radinci wugps Ostojicevo |

Figure 5. Insolation (h) during phenological phases of coriander in 2011 and 2012
at all three localities

5.3. Influence of weather conditions on harvest index

“Importance of vegetative parts in the yield formation was determined by
harvest index. Harvest index (%) is calculated by dividing the seed mass per
plant with the mass of the dry plant, and multiplying it by 100. This value is
calculated in order to obtain information about the division of photosynthesis
between vegetative and generative parts of plants or plant efficiency in the use
of accessible resources for seed production. The increase in the harvest index is
related to finding favorable environmental conditions that lead to improved seed
yield and plant’s biomass” [4, pg 52].

Significantly lower seed yield per plant was recorded in the dry 2012 (an ex-
periment average of 7.89 g), while in 2011 the average seed yield per plant was
10.58 g (Figure 5). The average of the mass of individual plants in 2011 was
32.47 g, and in 2012 around 19.89 g. It can be said that in the dry year plant’s
weight was reduced by about 64%.

Dry weight of individual plants in the Italian research ranged from 2.7 to 17.4
g. There was also a strong variation between the years [27, 28]. Yield reduction in
stress conditions caused by drought can be explained by the fact that plant’s leaf
area reduces, and this reduction can be doubled (from 7539 to 3456 kg/ha) [45].
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Figure 6. Whole plant mass (g), seed mass per plant (g) and harvest index (%) in
2011 and 2012

In 2011, the year average harvest index for our agroecological conditions
was reflected in the average of 32.58%, while in the dry 2012, its value was
slightly higher (39.99%). Higher value of harvest index in drought conditions is
in contrast to studies done by other authors [27, 111]. This phenomenon may be
related to the fact that the plants from 2012 had enough moisture in the first part
of the growing season, which had a positive effect on the formation of vegeta-
tive organs, while in the second part of growing season, the deficit of rainfall
and high temperatures adversely affected the formation of seed yield.
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6.
Growing technology

oriander is an annual plant and it is grown as a summer or winter crop

depending on climatic conditions. This chapter is divided into several parts:
(1) soil type, previous crop, primary processing and fertilization, (2) seed and
sowing (3) cultivation, diseases and pests, and (4) harvest, yield, processing and
cost price calculation.

6.1. Soil type, previous crop, primary processing
and fertilization

Coriander can be grown on almost all soil types, but it gives the highest yields
in the medium soil with humus-rich soils such as black soil and chernozem. In
experiments in pots, it is ascertained that the loam soil is more suitable for grow-
ing coriander in comparison to sandy [12].

Coriander does not tolerate acid soil. On such land, scald symptoms appear
(brown color on the leaves, necrosis at the edges of leaves, while younger leaves
look wet). These symptoms are caused by calcium deficiency [67].

Coriander also cannot stand saline soil. In experiments with the hydroponic
cultivation of coriander at different concentrations of NaCl (0, 25, 50 and 75
mM) it was established that by increasing the concentration of salts, the yield
decreases from 25 to 36% relative to control [88]. The cause of reduced fruit
yield is stress caused by salinity. This leads to inadequate photosynthesis due
to stomata closure and therefore reduced the adoption of carbon dioxide. How-
ever, in terms of increased salinity, essential oil content in the fruits is, by some
authors, also decreased [22], while, according to other authors it is higher com-
pared with the control [88].

Due to the occurrence of common diseases and pests, coriander should not
be sown after the plants from the same family. Domestic authors indicate that
parasitic flowering plant dodder (Cuscuta sp.) attacks coriander and this is the
reason why alfalfa should be avoided as a previous crop [40, 122].

Coriander herb has a short growing season and after the harvest, the sowing
of other vegetable crops is possible. It can be sown at the same place after 3—4
years.

Different soil types require different ways of processing [124]. While domes-
tic authors [40, 122] suggest that primary tillage for coriander culture should be
done in the fall, 30 cm under the surface. Foreign authors found that the highest
yield of coriander is obtained at a reduced tillage, as well as that the system of
cultivation has no effect on the essential oil content [47, 71].
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However, most growers take several operations in presowing preparation
such as disking (if the soil after plowing did not freeze well), harrowing and
leveling of land. In presowing preparation, weed must be destroyed because
coriander is highly sensitive in the initial stage of development.

Coriander’s need for nutrients is the greatest during the flowering period and
grain filling [75]. Fertilization should be adjusted to soil fertility. The need of
plants for nitrogen fertilization depends on many factors, such as environmen-
tal conditions, genotype, fertilizer type and time of application [26]. Generally,
nitrogen fertilizer stimulates vegetative growth and has a positive effect on the
yield of green mass. However, for plants where the final product is the seed,
stimulation of vegetative growth can result in a reduction of the harvest index,
as well as in flowering delay. The three-year experiment in pots found that ni-
trogen fertilization increased plant height, number of umbels per plant, seed
yield, but reduces the weight of 1000 seed mass [89]. Research has shown that
the seed yield of 1 t/ha required 33 kg of nitrogen [75]. Seed yield increases by
increasing levels of nitrogen fertilizer from 30 to 90 kg/ha, whereas at 120 kg N/
ha yield starts to decline [127]. This is confirmed by other authors, who reported
that the highest yields are achieved when applying nitrogen fertilizer ranging
from 50 to 60 kg N/ha[21, 110].

Experiments in India found that the application of urea in an amount of 60 to
75 kg/ha three times (1/3 before sowing it 10 cm under the surface, and twice
during vegetation before irrigation 30 and 75 days after sowing) has no signifi-
cant effect on the yield [79]. In contrast to this research, others authors claim
that the highest yield was achieved by applying urea in an amount of 80 kg/ha
before sowing [27]. From these studies, it can be concluded that the application
of nitrogen is not justified. The appropriate amount of fertilizer needs to be ap-
plied prior to sowing.

Phosphorus has a significant role in the metabolism of coriander plants [60].
By examining the different amounts of phosphorus fertilizer, it was found that
seed yield increased by increasing the levels of macronutrients [111]. Micro-
nutrients such as copper, manganese, zinc and iron are effective in increasing
yields, while boron does not have a significant impact [62, 89].

In the research that we carried out during 2011/12, the highest yields were
obtained in the application of chemical fertilizers. Researchers from Italy came
to the same conclusion by doing a two-year trial [27]. They found that the most
productive plots were fertilized with chemical fertilizers.

Despite these studies, coriander is very easily grown in an organic crop sys-
tem [113]. The use of microbiological fertilizers (Slavol and BactoFil) increased
the yield from 3.6 to 4.1%, while the yield increased by 3% with the application
of vermicompost. The largest increase in yield was observed when applying
Royal Ofert biohumus (around 5.7%). This increase was significant in compari-
son to the control.

Biofertilizers in combination with organic fertilizers are very effective, reli-
able and inexpensive source of nutrients in organic cultivation [61]. These ferti-
lizers are environmentally safe and they improve soil fertility by improving its
physical, chemical and biological properties. The mentioned authors have found
that the combined use of Azospirillum sp., phosphosolubilizing bacteria, 5 t/ha
of manure and 30 kg N/ha achieved the highest yield. The increase in growth
rate and yield may be a consequence of the biofertilisers positive effect on ni-
trogen fixation and on the production of phytohormones, which act as growth
regulators. Inoculation with Azospirillum sp. improved growth and yield char-
acteristics of coriander seed [78]. The combination of Azospirillum sp., 50% of
nitrogen (20 kg/ha) and 5 t/ha of manure is most economical for obtaining the
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highest seed yield. Application of biofertilizers (4zotobacter and Azospirillum)
has a positive effect on the yield and, when applied with half of the planned dose
of mineral fertilizers, achieves almost the same yield as the full dose of fertilizer
[15]. The use of 5 kg/m? cattle manure plus fertilizer achieves the highest yield
of coriander (3 t/ha), which also increases the germination [14].

Yield increase in the application of poultry manure with the addition of cal-
cium superphosphate and potassium sulfate is explained by the high content of
different nutrients and by improved soil characteristics (increase storage capac-
ity and availability of nutrients) [42]. Vermicompost also has a favorable effect
on the growth of coriander, which is probably due to the presence of micro-
organisms that stimulate the development of rhizobacteria and increase plant
growth [125].

Mycorrhizal fungi of the genus Glomus spp., a biological fertilizer, are be-
coming an important factor for increasing the accessibility of phosphorus and
micronutrients. Mycorrhiza reduces the need for application of phosphorus,
without reducing yield and quality [46]. The increase of nitrogen has a negative
effect on mycorrhizal fungi. The positive effect of colonization is reflected in
the protection of soil pathogens. Mycorrhiza increases photosynthesis and posi-
tively affects the plants’ growth [12]. Plants grown in mycorrhiza usually have a
bigger biomass and a better developed root [47, 111]. In addition to the positive
impact of mycorrhiza in drought conditions, it has an important role in clearing
soil contaminated with heavy metals [45].

6.2. Seed and sowing

Coriander is propagated by sowing seeds directly in the field. It is sown by the
wheat planter at row spacing 30—36 cm. Around 70 seeds per meter are sown in a
row, 2—3 ¢m under the surface. Sowing rate usually ranges from 10 to 12 kg/ha.

In Europe, sowing is performed in the spring, usually in the first decade of
April, and the types that are grown in this area usually form a rosette of 3—4
leaves and can withstand several days at temperatures below 0 °C. Plants be-
come more sensitive to low temperatures after stem elongation. In spring sow-
ing, length of the coriander vegetation period is from 80 to 120 days. In the
semi-arid conditions, time of sowing is the one of the most important factors
that influences the seed yield [29].

In the areas where coriander is grown as a winter crop, during the rosette
stage it is in overwinter, and in the spring, flowering begins after 20-30 days
from the start of vegetation. The length of the growing season is from 145 to 190
days. Later sowing shortens the growing period (about 100 days), reduces plant
height, fruit weight, number of umbels, biological yield and seed yield [64, 77,
95]. Early planting allows the use of more favorable climatic conditions, while
the later sowing causes poorer germination due to low temperatures [79].

Due to short growing season, there is a possibility for the cultivation of an-
other crop plants. In Iran, after the barley harvest, coriander was sown during
June [53]. In this case, the achieved yield was about 1003—-1300 kg/ha. Bearing
in mind the small investment, growing this plant as a second crop under irriga-
tion is economically feasible.

In our country there are a few varieties of coriander: domestic small seed type
from the Institute of Medicinal Plant Research “Dr. Josif Panci¢” from Belgrade
and three varieties of the Institute of Field and Vegetable Crops in Novi Sad:
NSBP-186, Sava and Nikola. These varieties have genetic potential for achiev-
ing a yield above 2500 kg/ha [11].
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Germination of coriander seed is very high, usually above 92% [108, 112].
However, sowing early in the spring, when environmental conditions are not
favorable for germination, causes slow and uneven germination. In order to
eliminate this adverse effect, various methods are applied for the seed treatment:
gibberellic acid, calcium silicate (MicroCel-E) and polyethylene glycol, which
significantly increase germination [30].

By studying seed immersion in water, there is a positive effect on germination
and vigor of coriander seeds with respect to control [108].

Germination of coriander seed in Brazil was from 76 to 100% [100]. These
authors found that for most cultivars, the optimum temperature for the germina-
tion is between 15 and 30 °C. On the other hand, at temperatures exceeding 35
°C there is no germination probably due to termoinhibition.

The division of mericarps in two parts can be used as a method for accelerat-
ing the germination [64]. This is often used in gene banks and collection gardens
in order to obtain a larger number of plants [36].

From a study that we carried out in order to assess the effectiveness of bi-
ofertilizers on germination energy and total germination of coriander, it can be
concluded that the tested products (Bacillus subtilis FZB24 and RhizoVital 42
1) increase germination from 85.5% to 85.8% or 90.3% which is not statistically
significant [7].

In a study performed 2011/12, we found that age has a significant effect on
the germination energy and total germination. In fact, in the year with favorable
climate (2011), germination energy was 71.4%, while total germination was
86.7%, and the seed was of better quality. However, in the dry and warm year
(2012), germination energy was very low, only 41.14%, while total germination
was 88.15%. The big difference between the values of germination energy and
total germination leads to uneven plant emergence in the field, which reflects
negatively on the formation of plantations.

In addition, the site influences germination as well. According to researchers
in Chile, due to the presence of pest insect Systole coriandri, some locations may
not be used for seed production [72]. Due to the damage caused by this insect,
the minimum germination of 65% of the seed cannot be achieved. We found this
pest at the site MoSorin, where germination was 36—45% and 72—-73% [6].

Coriander branching depends on the vegetation area. Depending on the type
of branching, i.e. all branches end in flowers, this parameter significantly deter-
mines the fruit yield per plant. Row spacing of 45 cm receives the highest num-
ber of umbels per plant and 1000 seed weight, but the highest yield per hectare
is achieved at 25 cm [60]. Crop density significantly affects the yield of plants
per hectare. Sowing in rows at a distance of 30 cm and 30-50 plants per square
meter was found the best [91].

In the organic crop production intercropping is the new trend, there is number
of studies about this. Our area is known for a combination of coriander and bian-
nual caraway [122]. In the spring, coriander and caraway are sown in alternate
rows. Coriander matures in July and after harvest, rows of caraway are kept away
from weeds by hoeing. Coriander is often sown together with corn [58, 131].

Coriander can be grown along with many other plants such as bananas, ap-
ples, cotton wood, black gram, cabbage, cabbage, tomato, onion, which are
widely used in organic agriculture [5].
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6.3. Cultivation, diseases and pests

Weed control is one of the most important measures of care, especially if
coriander grown in organic crop system, which according to the EU regulations
do not allow the use of chemicals [28]. Weeds that may reduce significantly
the yield and compromise plant growth and, in some cases, lead to chemical
changes.

Weeds make the long period of coriander germination more difficult. Corian-
der is very sensitive to weeds during the juvenile stage, and the types that do not
form a rosette, require more protection from weeds. Due to high weed infesta-
tion, the yield reduction of up to 90% was observed [84]. It was found that large
doses of nitrogen fertilizer increase the competence of weeds, which also affects
the reduction in yield of coriander [85].

Inter-row cultivation and hoeing are especially important in the first phase
until the row formation. Their number depends on the degree of infestation and
the physical properties of soil. The first cultivation or hoeing can be done after
plants form rows and have 3-5 true leaves.

Due to short growing season, coriander is usually not fertilized during vegeta-
tion period, but if there is a need for this measure, it is may be performed with
a first inter-row cultivation.

Limited water supply is a major limiting factor for high productivity plants
including coriander. In many semi-arid areas, due to drought periods during the
spring and summer, coriander cannot be grown without irrigation [29]. Lack
of moisture causes a variety of physiological and metabolic processes, and the
adaptation and response of plants to stress caused by drought depends on the
duration, intensity and developmental stages of the plant [115]. It is known that
coriander has a great need for water in the period between emergence and stem
elongation. If drought occurs in the final stages of flowering, it causes deteriora-
tion of seed quality.

Drought dramatically reduced the yield. In Iran, a yield three times lower
than the yield of irrigated plants was recorded during the drought [111]. In Po-
land, irrigation increased fruit yield of coriander as well, but not so drastically
[110]. Irrigation increases the availability of nutrients and their intake, which
improves growth and yield [21].

Plant hormones such as ethephon, progesterone, auxin (NAA and Triacon-
tanol), as well as gibberellins act positively on the vegetative growth and seed
yield of coriander [42, 79, 114, 136].

The most important moment in the production of coriander is determining
the stage of technological maturity. By maturing coriander umbels shattering,
especially if they are fully mature. Flowering and ripening are quite extended,
the primary umbels mature much earlier than in the umbels of the highest-order
branches (which is a typical strategy adopted by weeds in order to ensure suc-
cessful reproduction).

Coriander is attacked by some specialized and general pathogens. In areas
where the coriander is intensively cultivated, of the utmost importance are bac-
terial diseases, bacterial blight and bacterial leaf blight. Several fungal diseases
recorded in coriander: Ramularia coriandri, Fusarium oxysporum, Protomyces
macrosporus, Erisyphe polygoni. Also, polyphagous species Sclerotinia sclero-
tiorum are established and as well as Alternaria alternata. A couple of viruses in
coriander are described: Alfalfa mosaic virus, Celery mosaic virus and Ground-
nut ring spot virus [50, 74, 93]. In our country, so far there is no information
about the presence of these viruses in coriander. Specific insect pest in coriander
is Systole coriandri (syn. Systole albipennis), which in our country represents a
significant problem.
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Bacterial blight of coriander (Pseudomonas syringae pv.coriandricola)

This disease occurs during the flowering period in the field, in the form of
brown lesions on all parts of the plant. Spots on leaves are usually square, lim-
ited within midribs, and are clearly visible on both sides of the leaf. Spots fuse
into larger ones and chlorosis is often observed on the surrounding tissue. Spots
on the stem cause premature wilting of plants, and due to flower infection, the
petals become brown and fall off prematurely. Pollinators carry the bacteria and
spread the disease, which then becomes systemic. In later stages of develop-
ment, seed infection results in premature ripening, which causes seed to become
shriveled and dark, and can also lose the ability of germination [109]. This dis-
ease can reduce the coriander yield by 50% [100].

The disease is spread by seed, the pathogen has a short life period in plant
residues and soil [106]. Dipping seeds in warm water of a temperature of 53 °C
for 30 minutes can be used as the suppression of this bacterial disease. This does
not affect the germination. In addition, a dry heat treatment can be used for a
period of 6 days at a temperature of 65 °C. Other biological treatments can be
used, such as peracetic acid or sodium hypochlorite.

Bacterial leaf blight of coriander (Xanthomonas campestris
pV. coriandri)

Symptoms first appear as small dots in the lower part of the plant. Center spot
quickly becomes brown and is surrounded by bright yellow halo. Spots rapidly
expand and the parts on which they occur wilt. Sometimes symptoms occur as
chlorotic and are limited by midribs, so that it is shaped like the letter V [73].

Leaf spot of coriander (Ramularia coriandri)

This disease can be a problem during wet and chilly weather because the
fungus favors a temperature of 10 to 24 °C and the relative humidity of between
97 and 100% [16]. Then the symptoms appear in the form of necrotic spots on
the leaves, within which whitish coating appears, which is made of the fungi
mycelium with conidia.

Fusarium wilt of coriander (Fusarium oxysporum)

Fusarium wilt symptoms first appear on older leaves, where chlorosis and
wilting occurs. These symptoms can quickly spread to younger leaves. Necrotic
spots appear as well. This disease manifests quite quickly in flowering and fruit-
ing plants. Since this is a typical parasite in soil, it usually occurs in oasis, which
gradually spread and cause premature extinction of plants [51].

Stem gall disease (Protomyces macrosporus)

The disease manifests itself in the form of a tumor on the stem, branches,
leaves, inflorescence and fruits. It reduces seed yield and its biological value
[118, 134].

Mildew (Erisyphe polygoni)

The disease occurs on the face and the back of the older leaves as a weak my-
celial coating. Below mycelial cover, small necrotic spots are visible. Infected
leaves turn yellow and then they become dark purple [63].

White mold (Sclerotinia sclerotiorum)

Root rot occurs in the period of flowering and seed formation. On the ground
floor of the stem, necrosis of the tissue leads to slow yellowing of the lower
leaves, which results in rapid wilting of the whole plant.
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Stem form usually occurs on the upper half of the stem as large necrotic spots.
These form a ring around the stem, which at that point often breaks [107].

Leaves spot, seed rot and seedling decay (Alternaria alternata)

This fungus resides in the seed, plant residues and in the soil and is transmit-
ted in this manner. It can survive a few years in this way [23]. Infection takes
place during the flowering, seed formation, or even during, or after harvest.
Early infection leads to poorly formed seeds or lack of formation. If the infec-
tion occurs later, seed can germinate and thus retains a significant source of
inoculum [23, 97].

Coriander chalcid wasps (Systole coriandri)

Specific insect in coriander is Systole coriandri (syn. Systole albipennis). The
females of this insect lay their eggs in the ovary during coriander flowering. The
larva develops inside the fruit, feeding on the endosperm and the embryo [70].
As stated by the author, the damage arises soon after laying of the eggs, but it is
not visible, because the outward appearance of the infected seeds does not differ
from the healthy ones. Some insects complete their life cycle before the winter,
when the adult wasps make holes in the wall of the fruit in order to go out (Pic-
ture 12). Only then the presence of these micro wasps is easy to see (Picture 13).
However, a number of insects remain in diapause during the winter. During dia-
pause (from August to May), larvae can be destroyed by the storage fumigation
[94]. Growing coriander in the same place for two consecutive years increases
the attack of this pest. The province of Voronezh, recorded the attack up to 86%,
this significantly reduced the oil yield and seed germination. In Chile, depending
on location, the Systole coriandri reached up to 75%. Because of this was not
possible to achieve a minimum of 70% of the seed germination as expected from
the seed material in this country. Therefore, these particular locations could not
be used for seed production [72]. In the research that we did in our country [6],
on the location where the pest was detected in the harvest year, germination of
coriander averaged from 38.21% to 72.75%, and after one year storage germina-
tion energy decreased to 16.50%, and total germination to 67.42%.

Picture 12. Damage to the fruits of coriander by Systole coriandri (see page 46)

Picture 13. Insect Systole coriandri (Aleksandra Popovi¢ 2013) (see page 46)

6.4. Harvest, yield, processing and cost price
calculation

The maturity of the seed at the time of harvest is an important factor affecting
the seed yield and quality of essential oils because of the changes that occur dur-
ing the fruit ripening [128, 130]. Early harvest leads to a reduction of yield due
to unripe fruit. Essential oil content in fruits increases during ripening [86, 96].
However, the harvest in the stage of full maturity may result in the shattering of
the fruit in the primary umbels, which also reduces the oil yield.

A method of extraction also has a significant effect on the quality of the essen-
tial oil [126]. For the separation of the essential oils, three principal techniques
are commonly used: steam distillation, organic solvent (Soxhlet) extraction and
gas under pressure [82]. Each of these techniques has its advantages and disad-
vantages.

Harvesting can be done in two ways, manually (for small areas) or with com-
bine harvesters.
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If the harvest is done manually, it is desirable to pluck the plant because
the fruits do not ripen uniformly (when the stem changes color from green to
brown-yellow, the plants are easily uprooted and fruits shatter less than when
they are cut). Then they are tied in bundles and left on the field or transferred to
the protected area in order to ripen. After that, seed is separated easily from the
umbels by thrashing. Hand harvest gives a higher yield per hectare, but requires
19.83 hours human work per hectare [112].

Harvest by combine harvesters is done when the humidity is about 20%
(when it loses the typical smell of green plants). During the harvest, care should
be taken as the fruit are likely to break. The percentage of broken seeds is lim-
ited to 8% because they rapidly lose the essential oil. With coriander harvested
in this manner, artificial drying is necessary, because the storage is done with
9% of moisture.

According to research that we carried out [2, 3, 9, 10], the seed yield achieved
is 559 to 3168 kg/ha, which is consistent with the results reached in Italy [29].
Italian researchers pointed out that the yield of coriander is between 395 and
3304 kg/ha.

We also found that rainfall strongly affects the yield, which is confirmed by
other authors [18, 21, 29, 111]. In dry conditions, the yield may be reduced by
60%, as confirmed by our results. In years with average rainfall for our condi-
tions, the average yield was 1866 kg/ha (2010) and 2117 kg/ha (2011). In the
year with significantly more rainfall during the vegetation period the yield was
2470 kg/ha (2010), in comparison with the dry year when the yield was much
smaller, only 900 kg/ha (2012).

The cost of coriander production is relatively low, but the cost of processing
(seed cleaning, processing and transport) is an important factor that affects the
seed crops profitability [117].

Drying is especially important if the weather conditions during the ripen-
ing period are unfavorable [36]. Artificial drying is usually carried out in the
impingement dryer, while the natural is done in the sun [81]. To reduce the
moisture from 28.2 to 11.4% it takes 27-31 hours of sunshine, which is about
3 days [32].

Distillation of essential oils is usually performed by steam. The ground mate-
rial for the extraction of essential oil must be used quickly. Grinding the fruit,
i.e. decreasing particle size, significantly increases the coefficient of extraction
due to the increased contact area [55, 82, 119].

After extraction of essential oil, residues (oil cakes) contain fats and proteins
[98]. They can be used for animal feed, however, only ruminants because of the
high content of digestible fiber [36].

The yield of essential oil per hectare depends directly on the fruit yield per
hectare and essential oil content in fruits. Different amounts of essential oil were
obtained by different authors. In one research [111], one hectare of coriander
provided 3.5-6.1 kg/ha of essential oil, while in the other research the amount
was about 20 kg/ha [18]. In our study, the yield of essential oil was from 6.68
to 19.94 kg/ha.

A pivotal moment in every production is the calculation. The purchase price
per pound of coriander fruit is around 0.5 €. According to the calculations done
by experts from the Institute of Medicinal Plant Research “Dr. Josif Panci¢”
[39], product value is about 600 € per planned yield of 1200 kg/ha, while the
cost of production is 530 €. This leads to 70 € of profit.

However, coriander grown in organic farming system sets a significantly
higher price, about 4 € per kilo (the price set by the farmer Janos Fargo from
Orom at the green market). From this the conclusion could be that the produc-
tion of coriander in this way is much more cost effective.
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7.
Index of terms

Alternaria alternata 95, 97
a-pinene 77

anthelminic 81
antibacterial properties 81
antioxidative properties 81

camphor 79
cancer 81

diseases 95
diabetes 71
diazotrophs 76

Erisyphe polygoni 95, 96
essential oil 75, 76, 77
extraction 97

fatty oil 80
Fusarium oxysporum 95, 96

p-terpinene 77
growing 91
growing conditions §3

heterophily 69
insecticide 81
limonene 77
linalool 77
linoleic acid 80
mericarp 71

morphological features 68
mycorrhizal fungi 76

oleic acid 80

palmitic acid 80

pests 95

petroselinic acid 80

phenolic acids 75

phenological stages 82

phytosterols 80

plant height 68, 69, 70

Protomyces macrosporus 95, 96
Pseudomonas syringae pv.coriandricola
95, 96

Ramularia coriandri 95, 96
Sclerotinia sclerotiorum 95, 96
schizocarp 71

shizogenic channels 77

spice 67

Systole coriandri 95, 97
trans-2-decenal 77

umbel 69

umbelletus 69

use 81

vitamins 75

Xanthomonas campestris pv. coriandri
95, 96
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Ap Mnauma AhwumoBunh (polh. baouh)
pohena je 1981. ronune y Hosom Cany. Ha
[MosmonpuBpenHoM (akynTeTy YHUBEp3HUTETA
y Hosom Cany npummomupana je 2005. Ha
cmepy 3amruta 6usba (mpocek 9,39) u maru-
ctpupana 2008. (cmep [ajeme HUBCKUX OHIba-
ka, rpyna [ajeme nexkoBuror Ousba). Jlok-
topupana je 2013. na Tlo/bOnpUBPEIHOM
¢bakyntery YHuBepsutera y beorpaay (cmep
ParapcTBo 1 moBpTapcTBO, rpyna Exonoruja u
arpoTeXHUKA JIEKOBUTOT, apOMATUIHOT U 3a4WH-
ckor Omsba). Toxkom cTyaupawa Ouna je CTH-
neHancra MUHHMCTapcTBa MPOCBETE, Hayke U
TEXHOJIOIIKOT Pa3Boja W aHTAXKOBAHA HA YETHPU
penyOIyKa M JeMHOM MOKPAjHHCKOM MPOjEKTY.
buna je Ha crynujckom GopaBky y CloBavkoj
(Slovak University of Agriculture in Nitra —
Faculty of Agrobiology and Food Resources,
2006), opraHn30BaHOM Y capaiibu ca Biamgom
Penybnnke Cpbuje, onHocHo DoHIOM 3a MIla-
1€ TaleHTe. YuecTBoBaja je Ha Buiue ox 20
HAydHUX CKYIOBa y 3EMJBM W HHOCTPAHCTBY.
AyTopka je 12 pagoBa 00jaB/beHUX Y AoMahum
u MehyHapoIHUM 4YacomUCHMa Kao W jeaHOT
moriaBsba MoHorpaguje. Obmact HaydHOT WHTE-
pecoBama; OpPraHcka MPOU3BOAMA JIEKOBUTOT,
apOMATHYHOL U 3a4MHCKOT O1Jba.

<y, ¥ paoy ce, nopeo KeANUMEmHO NPUKA3AHOS
npezneda penesawmue Jumepamype U pes3yi-
mama ucmpadcusared aymopke, VKasyje Ha
3Hayaj Kopujanopa y obracmu apmayeymcke
U npexpamoere uHOycmpuje u nocebHo ce uc-
muye mpeHo peagupmayuje rwezoge nNpuMeHe
KAao nexka unu (hyHKyuoHanHe xpave. ...

<vep, HUHMEPOUCYUNTUHADHUM UCTPANCUBAUKUM
paoom aymopka cmeapa jeOuHCmeeHy yeauHy
Kakea 00 cada HA HAWUM HpocCmopuma
HlUje nNYONUKOBAHA 30 KOPUJAHOAD, 3HAYAJHY
JIEKOBUMY U 3AUUHCKY OUnKY. Pao npeocmasma
opazoyeHu u360p NOOAMAKA UHMEPECAHMHUX
NO/bONPUSPEOHUM  NpOU36OhauUMa, CHYOeH-
muma, UCMPadICUBAYUMA KAO U WUPOj 1uma-
aauxoj jaenocmu. Monoepagpuja 6u moena oa
oonputece MeljyHapoOOHO] ajhupmayuju Hauiux
OUOMEXHUYKUX HAYKA U omocyhu 0a pe3yimamiu
ucmpadicusara kopujanopa y Cpouju nocmany
OOCMYNHU C6EMCKOj HAYYHO] U CHIPYYHO]
JasHocmu. ‘...

p Cresrcana Ilagnoguh, HayuyHu capaoHux

Jlp Braoumup @ununosuh, HAyuHU CAPAOHUK

Monorpaduja Kopujanoap (Coriandrum sati-
vum L.) HacTana je Ha OCHOBY JOKTOPCKE
nucepranuje ,,[IpOAYKTHBHOCT W KBaJIUTET
KHMMa, aHHCa 1 KOPHjaHApa y CUCTEMY OPTraHCKe
MoJbOTIpUBpENE” ondpamere 24. maja 2013. Ha
[MosbonpuBpenHoM (akynarety YHUBEP3UTETA Y
beorpamy mpem KOMUCH]OM y cacTaBy: mpod). p
CHexana OJbaya (MeHTOpKa), mpod. ap Jyuan
KoBauesuh, ap CnoGoman Jlpaxuh, HayuHu
caBeTHuk, mpod. ap Bene Temesuh u np Jlana
‘DykxaHoBuh, HaydyHM CapagHUK, M JAPYrUX
UCTPAXKNBaHkha ayTOPKE.
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