
CiONI·8KOPJE... 




UDC 632.4:633.11/.16(497.7) 	 OpHrHHanSH HaytlsH TPYA 
Original ReseaTch Paper 

PUCCIHIA GRAMIHIS ~ BLUMERIA GRAMIHIS F.SP. TRITICI, M~K03~ 
np~CYTH~ HA n\.lEH~UATA ~ JA4MEHOT BO MAKE.QOH~JA 

PUCCIHIA GRAMIHIS AND BLUMERIA GRAMIHIS F.SP. TRITICI, 
MYCOSES PRESENT IN WHEAT AND BARLEY IN MACEDONIA 

~. Kapos. 61f111jaHa Kosa4eSlflK 
I. Karov. Biljana Kovacevic 

YHIfIsep31f1TeT uroue ,Qellyes"- WTlfln. 3eMjoAellcKIfI cpaKymeT, P. MaKeAoHlflja 
University uGoce Delcevn 

- Stip. Faculty of Agriculture. R. Macedonia 

~3BClAOK 	 Summary 

Bo TeKOT Ha Maj H jYHH 2006 H 2007 rOJOiIHB 6ewe During May and June of 2006 and 2007, the health of 
npoBepYBaHa 3~paBCTBeHaTa cocToj 6a Ha nOBpnrHKHTe wheat and barley crops in the Republic of Macedonia was 
nOCeallH co n'leHH~a H co ja'lMeH BO cne~HH13e peOlni Ha examined. Monitoring was conducted in the Skopje, Stip, 
Peny6nHKa MaKe~oHHja: CKonje, llinm, KO'lamf, Kocani, Kumanovo, Probistip, St. Nikole and Bitola 
KYMaHoBo, IIp06H1l.1THl1, CBeTH HHKone 11 DHTona. areas. During monitoring the presence of Puecinia 
TIpHTOa 6ea 3a6enexBuH nOBeKe ra6HH 3a6onYBaH>8 o~ graminis and Blumeria graminis f.sp. tritiei were noted as 
KOHWTO Pueeinia graminis H Blumeria graminis f.sp. mycoses having the greatest economic importance. 
tritiei HMaa HajroneMa eKOHOMCKa 3Ha'laj HoCT. fa6aTa Puceinia gram inis (black rust) was recorded in 'Victory' 
Pueeinia graminis n03HaTa KaKO ~pHa pta 6ewe wheat in the teliostage, and teliospores and uredospores 
3a6enelKBHa Kaj n'leHH~aTa O~ cOpnl "IIo6e.ll.a" BO were observed during microscopic examination. Blumeria 
CT3,1l;lf)'M Ha TeneyrocopycH lIa cTe6noTo, a np" gramil1is f.sp. tri fici. the powdery mildew of cereals w as 
MRKpOCKOncKHTe HC'lpalKYB3lba 6ea npoHaj~eJHt discovered on 'Mihajlica' and 'Milenka' wheat in the 
ype~ocnopH H TeneyrocnopH. Blumeria gramjnis f.sp. cleistothecium and ascuses stages with ascospores noted 
tritic; - rrpwmmrren Ha neneJTHH~a j a KOHCTaTlIpaBMe Kaj during microscopic examination. 
nQeHHIl.3Ta, Kaj copnrre "MHXajmIIl.a" H • MI1neHJ<a" 80 Key words: Puceinia, Blumeria, wheat, barley, rust, 
CTa.IUfYM HB KneUCTOTel.(nH, B 6ea 3a6enelKaHH H aCKYCH powdery mildew. 
co aCKocnopH. 

KnY'JnH 36opOBH: Puceinia, Blumeria, n'leHHl.(a, 
ja'lMeH, pta, nenenHH~a. 

BOBeA 	 • nocTojaHa KOH'lpOJla Ra nOBpmmUITe no~ OBaa K}'rrrypa, 
a o~ 2005 rO~Ha fia RasaMY BpweHH cc H 

Bo Peny6nHKa MaKe~oHHja n'leHHl.(aTa (Triticum JlafiOpaTopHcKH HcnHT}'BaHoa co ~eJI cne~e1Le Ha P8.3BOjOT 

aestivum) ce owne~Ba Ha nOBpwHHa o.u 100 000 ~o 140 Ha naTOreHHTe o~ ra6Ha npHpo~a KOHllITO 

000 ha co npOCe'leH npHHoc o~ oKony 2500 kg&a a npe.ll.H3BHKyBaar eKOHOMCKH 3Ha'lajHH WTem Raj 

ja'lMeHoT (Hordeum vulgare) ce o~rne~yBa Ha nOBpwHHa rrL/eKH~aTa. 

o~ OKOny 55 000 ha co npOCeqeH npHHOC o~ 2500 ~o 
5000 kglha (f. BacHneBcKH, 2004), H npeTCT3BYBaaT 
e~H o~ Haj3Ha'lajHHTe 3eMjo~eJICKH KYllTYpH KOHWTO ce 
KOPHCTaT BO ceKoj~HeBHaTa HcxpaHa Ha HaCeJIeHHeTO H Bo oaa HC'lpIDKyBaH>e KOPHCTCH e M3TepHjan o~ 
~06HTOKOT H HMaaT MHOry rOJIeMO CTonaHCKO, anp0631{HHTe I1ITO ce Bpw eHH Ha nOBpwHHHTe 3aceaRH 
arporeXFflf<lKO H eKOHOMCKO 3Ha'leEhe KaKO BO HamaBa co rT'IeHHl.(a H co ja'lMeH BO nOBeKe peoHH Ha 
3eMja TaKa H BO CBeTOT. TOKMY nop8,l(H Toa BpweHa e TepHTopHjaTa Ha Perry61lHKa MaKe~oHHja BO nepHo~OT 
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0)]. 2006 )].0 2007 rO)].Ima. J1cmrryBaHH 6ea caMO 60IlecTH 
npe)].Ii3B.l:tKaHll 0)]. q,HTonaToreIDI ra6H. H ajnpBo 
CtlMI11'OMHTe ce q,OTorpaq,HpaHH co q,OToanapaT, a nOToa 
6ea H3.BpmeHH 6HHoKynapHH H MHKpOCKonCKH 

HC'Tpa>KyoaIba Ha MaTcpHjanOT. OTKptlemlTe 
penpO)J.)'KTIlBHH opraHH H ,ClITe npeOCTaHaTH q,OPMH 

KOHDrrO rH o6pa3yaaaT ra6HTe 6ea CIIHK3HH co 
MHKpOCKonCKH anapaT, MapKa JNOES, Mo)].eJI XS-402. 

Co HanpaBeHHTe nonCKH H na6opaTopHcKH 

HCTp~affia ro YTBpHBMe np»CYCTBOTO Ha cne)].HHoe 
q,HTonaToreHlI ra6H: Puccinia graminis f.sp. tritici 
np •. pumJITeJ1 Ha UIJHa pta Kaj >KUTaTa, Oaaa 

Cnel.lHjanH3HpaHa q,opMa Ha BHJ{OT Puccinia graminis 
npunara Ra pe)].OT U redinales, q,aMHJrnja Pucciniaceae, 
po)]. Puccinia (Agrios, 1997). 

I..{pHaTa pra e e)].Ha 0)]. Haj3Ha'lajHHTe H 

HajpacnpocrpaHeTl1Te 60JIeCTH Ha lI'leHHl.laTa BO CBeTOT H 

BO H.allJaBB 3eMja. Ype.llocnopHTe O.ll Puccinia graminis ce 

OTIlOpHH lIa cymeH>e U llITeTHlITe BJIlIjam.tja Ha YB 

3paQI-ITe 3 ce npeHecYBaaT co BeTepOT KOj rH pa3HecYBa 
Ha rOJIeMH pacTojawrja. ra6aTa npeTCTaBYBa 06JIHrareH 
napa3HT H HCj 3J.lHOTO O)J.J'JIeAYBa1i>e Ha XpaHJlHBa nO)J.Jlora 
BO JIa60p3TOPHCKH YCIIOBH e MHOry TelliKO. MHTepeceH 
q,eHOMeH Kaj OBaa r a6a e aJlTepnal{HjaTa Ha .llOMaKlfHOT 
3a )].a MO>Ke )].a ce BocnOCTaBH nOIlOBaTa q,a3a 01( 

>KHBOTHHOT QHK1IYC. ne3nOJIOBaTa q,a3a ce O)].BHBa Ha 

pacTeHHjaTa 0)]. q,aMHJIlIjaTB Gramineae a nOnOBBTa liB 

Berberis vulgaris H HeKOH BHJ{OSH O.ll PO.llOT Mahollia sp, 
(Zadoks, 1986; Ivanovi.c, 1992). ra6aTa 06pa3YBa ner 
pa3JJH'IHIi BH)].OBH cnopH KOHllITO ce jliByaauT BO TeKOT Ra 
nOJlOB8Ta If 6e3nonoaBTa q,33a 0)], pa:mOjOT, a MO)l(e .lla ce 
pa3aMa BO lillipOK Tel\lIIeparypeu paRI' 0)], 65 )].0 85 OF a 

JlHMHTl1pal{KH CPaKTOp I1peTCTliBYBa npHcycTBOTO Ha 
Cn060.llHO Bnara Ha .llOMaKHHOT (K. 1. L eonard, 2001) 

CHMnTOMlrre 6ea 3a6ene'lKaHlf Raj fI1'Ielmlla 01( 

copTaTa "TIo6e.ll.a" BO OKOJrnR8Ta Ra bHTOl1a BO BH)]. Ha 

H3,aOIl>KeHH eIlHTlCOBH.llHH cOPYCI1 BO 06JlHK Ha nJrnKOBlI, 
napanenHH co OCKaTa Ha CTefinOTO Ii nHCTOT co fioj a tla 

pta BO rOJleM 6poj, TaKa lDTO !I.oroneMHOT )]'en Oll. 
nOBpllIHHaTa Ha cTe6JlOTO H Ha JlHCTOT e npeKplieH CO 
BaKBHTe TBOp6H Ha ra6arn (Dr. I). 

Cm1Ka 1. Copycjlt Ha nOBpWjltHaTa Ha ImCTOT 


Ha n4eHjlt l..\a copTa n06eAa. 

Figure 1. Sorusri on the wheat leaf surface. 


Bo fi3TaMOmHOTO HCTpIDf<)'Balbe na MaTepHjanOT 

336ene>K3HH ce ype)].ocopYCH co y peAocnopH (CII. 1 H 
Cn.2) H rene}'TocnopH (Cn. 2 H Cn.3). Tene}'TOcnOpHTe 

ce )].BOKJleTO'fHH, enHnCOBHJ{HH )].enYMHo B)J.Jla6HaTH Mety 

KJIeTKHTe, co jacHo BH)J.JlHBO H H3)].Hq,epeHQHpaHO j8.llpo. 

K ora nOqHYBa )].a •PTH ropHaTa KneTKa nO'-IHYBa .lla ce 

Cm1Ka 3.Teneyrocnopa 
Figure 3. Teliospore 

Cm'lKa 2.YpeAocnopjlt jIt TeneYTocnopjlt 

Figure 2. Urediospores and te liospores 


t 

H3.ll0Jl)l(YBa Ha TeJ\leTO a )].OIlHaTa ce H3)].OJI>Kyaa 60'lHO 

npH WTO HaCTaHYBa 6a3H)].. H a CIlHKa 3 MO)l(e )J.a ce BHWf 

Teneyrocnopa co jac.Ho H3)].Hq,epeHQHprum j a)]'pa UlTO 

nOl{Hana .lla ce H3.ll0JI)I()'Ba Ha TeMeTO O.ll Kojaurro 

IlO.llOQHa Tpe6a .lla ce pa3BHe 6a311)].. 

CnHKa 4.YpeAocnopjlt 

Figure 4. Urediospores 
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TIPH MHory6pojHHTe HaWH MHKpoCKonCKH npCTne.ll.H 
Haj.ll.OBMe roneMO KOJIHLleCTBO 6a3H.ll.HoCnOpH KOHWTO 
HajBepojaTHo no.ll. .ll.ejC1'BO Ha .ll.OiJ(,lJ,OT HHTeH3.1BHO ce 
oMenHne O.ll. 6a3H.ll.OT (Cn.2 H Cn. 4). 

Blumeria graminis f.sp. lritici (sin. Erysiphe graminis) ­
npH'fHHHTeJI Ha nenemnt1:~a Kaj lIGITfnlTe K)'myPR. 
TIpHnara Ha pe.qOT Erysiphiales, <l>aMwlIija 
Erysiphiaceae. PO.ll. Blumeria (Agrios, 1997). 

CnMKa 5. M~4en~ja co KJle~CTOTe4~~ 

Figure 5. Mycelium with cleistothecium 

TIPH nOBonHH ycnoBH ycneaBMe .l{a ro pefHCTpHpaMe 
nYKafLeTO Ha ICJIeHCTOTe~HHTe H ocn060.ll.YBalheTO Ha 
aCKYCHTe (CJI.7) npH WTO 3a6eJIeiKaBMe ocn060.ll.YBalhe H 

CHMnTOMHTe 6ea 3a6enelKaHH BO BH,ll Ha 6eJIY3Jl8.B0 CHBa 
MH~enHja Ha JIHCTOT H CTe6JIoro O.ll. n"leHHD.a .1 O,ll 
ja'l.MeH. .llenyMHO B.ll.Jla6HaTIf BO MHIJ,eJIHja-ra, 
MaKpocKooCKH MOiKea .ll.a ce 3a6eneiKaT TeMHO Ka<l>eHK .ll.O 
~pml ICJIeHCTOTeQHH (en.S). Ha Ona'l.HHaTa O.ll. nHCTOT 
CHMnTOMHTe 6ea BO BJf.ll. Ra XJI0POTlfTIHH .ll.aMKH. TIPH 
MHKpocKonCKHOT nperne.ll. YTBPJl}1BMC rrpHcYCTBO H8 CHBa 
MH~enHja H TOn'l.eCTH KneHCTOTeUHH (CJ1. 6) 

Cm'lKa 6. C~Ba MlI14en~ja co KIle~CTOTe4~~ Ha 
nOBpw~HaTa OA nll1CTOT, Ha6nYAyeaHII1 nOA 6~HOKYnap 
Figure 6. Grey mycelium with cleistothecium 
on the leaf surface 

He3peJIH H 3penH aCKYCH. O.ll. 3penHTC aCYCH, HCTO TaKa, 
ro perHCTpHpaBMe ocn060.l{YBalheTO Ha aCKOCnOpHTe 
(Cn.8). 

CnHKa 7. nYKalbe Ha KI1e~CToTe4~ja ~ 


ocn060Ayeal-be Ha acKYc~ 


Figure 7. Cracking of the cleistothecium 

and ascus liberation 


BP3 OCHOBa Ha HanpaBeHHTe nonCKH, 
na60paTopHCKH, 6HHoKynapHH H MHKpOCKonCKH 
HcnHTyBafLa MOiKeMe .l{a ro nOTBp.ll.HMe npHCYCTBOTO Ha 
Blumeria graminis f.sp. lritf.ci (sin. Erysiphe graminis) 

CllMKa 8. Heapen III apenlll aCKYclil co 
ocn060AYBal-be Ha aCKocnopa 
Figure 8. Mature and immature ascus and 
liberation of ascospore 

KojawTo npHnara Ha pe.l{OT Erysiphia/es. <l>aMHJIHja 
Erysiphiaceae. PO.ll. Blumeria H Puccinia graminis f.sp. 
tri/ici KojawTo npHnara Ha pe.ll.OT Uredinales, <l>aMMKja 
Pucciniaceae, po,n: Puccinia. OBHe MHK03H pe,n:OBHO ce 
npHCYTHH BO iKHTHHTe nonHlha Ha Peny6muca 
MaKe,n:OHHja H npH nOBOJIHH ICJIHMaTCKH YCJlOBH 
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nplflJHH)'B&aT 3HaqajHH eKOHOMCKH WTeTH. 3aToa 

CMeTaMC .!I.cKa -rpe6a .!I.a CC .!I.a.ne DorOneMO BHI1MaWte Ha 

3.!1.p&aCTBcHarn cOCToj6a H8 )l(HTIDITC KyJITypH BO 

Pcny6JIHKa M aKe.llOHHja K81<O H Ha npeBeHTHBaTa H 

3anmrran O.ll OBHe 60JIeCTH KojaWTo Tpc6a .l1a BKJlY"IYBa 

O.!l.rne~BaH.e OTnOPHH COp1'H, )'HmIITyBaHoe Ha 

npeO.l1HlITe .l10MaKHHH Kaj praTa, a .l10KOJIt<y e CKOHOMClm 

onpaB.llaHO .lla ce HlBPWH H l{CMHCKO TpeTHpalbe co 

CHCTeMH'UfH CPYHTlfl.lH.AH. 
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