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Mp H /I U i a K a p 0 8 

HHCTIITyT sa OpH3. KO'laHH 

ITPOYtIABAIDE HELMINTHOSPORIUM ORYZAE BR. 
de HAAN IIAPA3HTA IlliPHHqA Y KOtIAHCKOJ 

KOTAHHH 

YBOA 

IIHpHHaq (Oryzae sativa L.) je jeAHo OA Haj~a.m.HHjax. )KHTa 3a 
BeAHKlI Aeo qOBeqaHCTBa, noce6Ho Y TponCKHM KpaJeDlIMa rAe je OBO 
OCHOBHa xPaHa. MmKe ce pehn Aa ce BHIne OA jeAHe TpefiHHe CTaHOB
HHIIITBa Hame IIAaHeTe xpaHU yrAaBHoM nnpJUlqeM. 

CMaTpa ce Aa lIlIpHHaq BOAR nopCKAO H3 HM Hje BAH jyroHcTolllie 
A3Hje. Bepyje ce Aa je lWpliHaq rajeH 3000 roAHHa npe Hame epe, a Aa je 
y EBpony npeHeT OKO 700. rOAHHe npe HaIlIe epe. 

Y nOI'AeAY npoH3BOAH>e mlpIII~a BOAene 3eMJbe cy KaHa, liHAHja, 
JanaH H HHAOHe3Hja, aAB H Apyre 3eMA>e jyrmICTo\.l He A3Hje n03Harn 
cy npoH3BOOaQH. 3HaTHe KOAH"CJHHe rrHpHHqa npOl13BOAe H HTaAHja, IIIna
Huja, nOpTyraAHja, aaTJl¥ ErmmT, CYAaH H 3anaAHa AcPpuKa, a TaKo15e 
II EpaaKA H CjeAJf.FbeHe AMepH'-lRe Ap)l(aBe. IIopeA HanpeA HaneAeHHX 
3eMalba IDrpHHaq npOH3BOAe II neKe Apyre ApJKaBe, aAH je IbUXOBa npoll3
BOAlba Mlioro Maffia, TaKO Aa He nOAMHpyjy HH cBoje nOTpe6e Ben ra 
yB03e. 

IlHpHHaq ce rajH iii Y Hamoj 3eMJbH Ii TO Ha nOBpnnnm OA 8.251 ha. 
PejoH npOH3BOAH>e ID!pHH"CJa Y Hamoj 3eMlDH je y CP MaKeAolmjH yrAaB
HOM Y KOqaRcKoj, IIJTmICKOj Ii B1ll1I1QKOj OIIllITHIllI, a ua 3HaTHO MaH>Oj 
nOBp:unnm OBa ce 6Ji1.A,Ka raja H Y ApyrHM AeAOBItMa MaKeAOImje, Y 
KojRMa nocToje nOBOJbHH YCAOBn aa lLeHO rajetbe. 

C 063HpOM Ha TO Aa npOII3BOAl:ba mIpHllqa Y Hamoj 3eMlDK He 
3MOBOJbaBa nOTpe6e cTaHOBHHlliTBa. onpaBAaHa je TeHAeHUHja oCA06a
oalLa OA yB03a. 3a OCTBapHBalLe OBor 3aAaTKa nopeA nOBenaEba nOBp
wlllia Y CBRM AOKaAHTeTJL'la Y KojHMa nOCToje nOBOlbIDI I<.AHMaTCKH H 
3eMJbm:IIH:R yCAOBH. OCHOBHO 6H 6HAO nOBenaae npHHoca no jeAHHHL\H 
nOBpumHe. Me15YTIIM, Aa 6H ce TO nOCrnI'AO Mopajy ce npeAV3eTlI Mepe 
AS ce TexHoAomja rajeH>a rrnpHHqa npHAarOAH caBpeMeHOM HaqHHY, 
jep ce Y Hac TO qHHH OHaKO KaKO je TO paDeHO ReKaAa. A aHaIll1:ba HaYKa 
npy)Ka nOJbOrIpHBpeAHoj npaKCH Hone Mepe (MexaHH30BaHa ceTBa H )l(eT
Ba, npHMeHa Xep6Hl.lHAa npOTHB BeAHKOr 6poja Bpcra KopoBa RTA.), Koje 
Tpe6a npltMen:IITH 11 IhHMa 3aMeHHTH aaCTapeAH HalilIH rajelba Impmrqa. 

IIpHHoCH no jeAHHnIu;r nOBpnnme, KOjH ce y Hac nOCTH)l(Y, Y 
nopeoeHoY c npHHOCHMa APyrmc: 3eMalba npOH3BOOaqa rrnpH}{"C}a 3Hamo 
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CV MaH.n. Me15yrJIM, Y3Po.K HHCKIlX npmiOCa Jmjc C<L\1O 3aCTapeAH naqlIR 
rajeIba Ben, KaKC CMC Y TCFY TPU rCAllHe ymPAllAH, neAcnClu iO HAU, 
6ch>e pe<:reHC, ncmYHc lICUC3mlBalbe H 33Hc;.taplmalhe noiaBe 6 0. ecTn 
Ko.ie, y 3aDHCHOCTH OA rCAITHe, HaHoce MUTr,C HAn Belle WTCTe VMaIbY
jyIm npmlOce. IIpc6AcMV .3anITUTC TlllpHHQ3 o.A 6CAecTH H lIITeTC1Ufila 
Y Hac HlljC n CKAan.aHo. ACDChlHC, Aa He J<a)Ke.MC, JlTIH3AC rra>Klbe. 

H3Bpnnmtnn RHBeIlTapH3aI.{lTjy napa3HTHllX flolma Ha T1HPUHqy, CTa
BH.A.lr CMC ce6H y 3aA,aTaK Aa TTPOV"CfJlMO rhlHBy 3a Koiv CMO ruPAHAH 
Aa je rrCCAeAfbHX rc lIRa (1975-1977) 6T1Aa uajpacnp0CTpaIbetmj a u 
HajIUTeTHH"ja y J(O<:raucKcj KCTATfHU 1(30. IT V APynIM: AOKaAlITeTUMa 
npo.H3BCAa.e illiPHtN3 Y MaKeACITRj'H, y KcjaJ\la mICMo. MOfAll Aa II3Bp
llliIMC AeTaibHa HCnUTHBafba. To. je rh>lIBa Heimill titospori1l11l orY'l.ae 
Breda de Haan, rrpoV3pOKCBa~1 MpKe neraBCCTH Ii IIaAe)KIl KAHjaaaua 
m1pmNa. 

PACnPOCTPAfhEHOCT Ii EKOHOMCKH 3RAlIAJ 

rloHBE HELMINTHOSPORIUM ORYZAE 


BREDA de HAAN 


OA npBHX rrCAaT3Ka 0. OBCj rkHBH, Kcje je Aac B red a de H a an 
(7) ITa AO AaH3C, oBaj napa3UT j e Ko.HCTaTOBau Y CBliM AeACBHMa CBeTa 
Y KcjHMa ce IDIpnna"l rajn. 

I<ac ruTO j e peqeHO Y yBCAY PaAa, CBY TlulIBY CMC KCHCTaTOBaAH 
H V M aKeAcHlljI-J . Y TCKY TpH TOAWlC rrparnAIi CMC ncj aHY H p acrrpo Tpa
H>eHCCT OBe rJ'olme y KC'laHCKcj KCTAHmI, H Y nCAClKCM 6pcjy AOKaAH
Tera YTBPAI:lAH CMC nprrcycTBc OBe flt>HBe (Ta6. 1). 

TaG. 1. PacnpoCTpaH:.eHOCT Helminthosporium or)'zae 

Tab. 1. Distribution of Helminthosporium orYl.ae 

fOAUl'Ia AOKaA RTeTU 
Year Localities 

1976. 	 Bmmua, OpH3apH. K<Namf, fOPHH IIoAAor, Ao.um IIoAAor, 
M ojaHqR, 06AemeBo, lJM4>AHK, qelllTlHOSO, KY'flNl1HO H 6opllA<leSO 

1977. 	 BmUlua, Opu3apn, J'pAOBttII, 3pHOBUH. MojaBUH, TepallUH, KytmtmHo, 
6opUA'leso, qCUIJ.mOBO, qy.<!>AliK, 06Aemeso, AOAilll DOMor, 
TOPHll TIoMor H l'O'HlILH 

Y 1975. fOAHIDt, Tj . V ncqeTKY Hamera paAa, rIpHCYCTBC rJ'oHBC 
npaTlIAH CMC nCMonv H3CAaquja Koje cy BpmCHe ca CAaMe, nCChe )f(eTBC 
mq>HH<:ra, a y TOKy 1976. R 1977. H30AattJoJje cy Bprneue y TOlty screTaUBje. 
Y 1976. rCAHlfH fhlHBa je KOHCTaTcsaHa Y CBHM hCKaMITeTmla HaBeAeIDIM 
y ITa6. 1, OCHM Y rpAOBCKOM llO.lk>Y rAe je HHCMC HaIII.AR. M eoyrIiMl, 
CAeAene rCAHHC rhlBsa je n TV llpHcyrna. 

lliTO ce mTeTHOCTll TWIe, npeMa CTpaHoj AJlTepaTypH OHa MO)f(e 
6IITH BeOMa BeAHKa, a HapC<:rHTC 31<0 je 3a ceTBY ynOTpeOtoeHC 3apruKeHO 

f OAHHa 
Year 

1970. 3929 
1971. 3962 

1972. 3832 
1973. 3978 
1974. 4060 
1975. 4726 
1976. 4757 

Kac lllTC ce 
6HC je 1976. 
c6jalllIbaBaHa 
onACAIbe rrmnt.JJ~q;l 

http:HaIII.AR
http:orY'l.ae
http:J<a)Ke.MC
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ceMe. 0 Cf e m i a (28) je Ha <l>iIAHIIlIHHMa KOHCTaTOBaO npOnaAaH:.e 
KABjaua[(a 10-58%, a T u eke r (32) y IIop'fopHKY 15% yUIHyAfiX 
KAHjaHana AeAOBaH.eM r.ibHBe H. oryzae. M u 11 e r (24) je o6jaBHo Aa 
je Y QeTlTpaA1:{oj AMepm..\H 3apa3a nOHeKaA TaKO jaKa Aa je Ao6HjeHo 
ceMe sapaJKeHo 100% Ii Aa ce Y cAeAenoj rOARml naAe)K KAHjaHaq;a 
jaBiba Y BeMlKOM npoIteHTy. 3ap~KeHe 6a.'oKe Aajy ceMe Koj e je MHoro 
cAa611je OA 3ApaBOr H DO lrnaAUTeTy H no Te)KJ:IHH. 

Be d i I.i G i 11 (6) cY YTBPAHAH Aa ce ry5HTaK Y Te)KHHR 3pHa 
Kpene 4,58-29,1 %. 

IIpeMa crpaHoj AHTepaTYPll Y EeHraAY je 1942. HacTytIHAa HCSanaM
neHa rAaA H CMaTpa ce Aa je TOMe rAaBHlI Y3POK OOAa r.ibHBa H. oryzae. 
TaAa cy ry6HUH H3HOCHAH 50-90% (G h 0 S C u AP., 11). 

fy6JITKe Koje OBa r.ibHBa npOY3poKyje y DOTAeAY npHHoca Y Hamoj 
3eM.thU HHCMO MOrAB TaqHO Aa YTBPAHMO. MeOYTHM, H3 Ta6. 2 MO)Ke ce 
BBAeTU Aa je npHHoc Y neplwAY 1970-1976. roAHHe CTaAHO BapHpao. 

Ta6. 2. iloBpWHHe nOA nnpml'lOM (v ha) H npoce1UIH npHHOC (mcjha) 

Tab. 2. Areas under rice (in hectares) and average yield (mtcfha) 

KOqaHCKa KOTAHUa CP MaKeAolDfja 
Kocane Valley 

fOAJrna 

HI~lmliA. ceKTop 
Private farms 

AP~TB. ceKTOP 
Socia ly owned farms 

YKynHe nOBpllIlIHe 
Total area 

Year nOBpWlIHa npHHOC nOBplillma npHHOC nOBpWHHa npHHOC 
area yield area yield area yield 

1970. 3929 41,3 649 45,4 7724 4-1,6 

1971. 3962 48,6 674 49,0 7848 46,3 
1972. 3832 45,2 625 47,8 7125 43,8 
1973. 3978 46.8 631 45,4 8430 45.1 
1974. 4060 46.6 635 36,6 &140 44,3 
1975. 4726 49,1 651 51,7 8104 45,7 
1976. 4757 35,1 656 31,S 8251 35,1 

Kao nITO ce H3 Ta6eAe BHAH, HajMillUlJ npoce1.filB npm-roc no xeKTapy 
6HO je 1976. I'OAHHe. Ta nojana je OA crpane rrpoH3BOOa[la H APyrux 
o6janIIbaBaHa HenOBo..'oHHM KAIlMaTCWlM YCAOImMa Y cpa3H KAaCaI-ba H 
onAOAlbe llHpHH'ia. Meoynn.r, npeMa Hamml IIOCMaTpaIbHMa TOKOM Te 
rOAHHe, peAaTlIDHO lrn3aK npmmc A06HBeH je Kao pcsyAl'aT BpAO jaKe 
H MaCOBHe nojaBe H. oryzae Y CBHM <pasaMa pa3Boja rrnpHHqa H Y CBHM. 
AOKaAliTeTHMa rajeH>a OBe 6H.thKe. PasYM.thHDO je Aa cy H HenOBOtDRH 
KAHMaTCKH YCAOBH HenOBOI'"HO ynmaAH Ha pa3Boj nHpHHqa, aAH cy 
HCToBpeMeno 6RAB nOBO.'oHH 3a pasBOj napa3HTa YCAeA qera je H AOWAO 
AO CMalbelba npHHoca. 

Y KOqaHCKOj KOTAHHB rmjc peTKa nojaBa npOIIaAaTba l·AJfjaRa~a 
mIpHHqa. To ce Aoraoa CBaI<e rOAHHe aAH pa3AWmTor HRTeH3RTeTa. 
fIpH jaqeM HHTeH3HTeTY TO HMa 3a nocAeAN~y 3HaTHO CMafbeae 6poja 
6H.tDaKa no jeAH"Rl'rl:tl:l nOBpunme, a KaTKaA ce AemaBaAO Aa Ha n ojeAIIHHM 

http:AeAOBaH.eM
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IIap~eAaMa nomyHo npOIIaAHY yceBH. To nponaAaIbe KAHj~a 06u'lli0 
je IIPHIIHCHBaHO Be leM CAOj y BOAe Ha IIapn;eAaMa HAn: BHCOKOj HAH 
HHCKOj TeMIIep aTypH sa nOtIem.y nereHu.~.Hje nHpHHtIa, FHA. 

Me5YTlIM, KaKO Cl\10 Y'fnpAliJUi, petI je 0 fibHBU II. oryzae Koja 
rrpOy3p oKyje IIpoIIMaIf>a KAHj~a ("IIaAeLK. KMljaHan;a"), aupa)KaBa H 
CTapHje 6Uh>Ke y 1'01 Y BereTUqHj e HarraAajylm JI ceMe, IIOMOliy Kora ce 
npeHOCH H3 rOArme y roAHIIY H nIHpH Ha HOBe IIOBpllIlm e H3a3I'lBajyliH 
60AeCl' Ha3BaHY ,,!I.1pKa neraBocT" IIHpIIHlIa. 

lliHPClhC U OAp)KaBaJf>e fJhl-lBe H rOAHHe y rOAl-lHY HecneCHO cy 
IIOMaraAlI H ca\tH npOH3nOOU'llli OCTallibaj yliH OCTUTKe 3apIDKeHe CAaMe 
Ha napD, AaMa H KopHCTehH cAaMY 3a H3rpaAtb rnpeBa. 3aTo CMO, nOAa
3eliH OA eKOHO l CKor 3Ha~laja H PUCIIPOCTpaJbCHOCm II. oryzae, CMU1'paAH 
Aa jc l-beliO npoyqaBaJ: e OA TeopcTcKor a aapOtIHTO IIpaK1'HtIHOr llHTC
peca 3a ycrrenmy npOH3BOAH>Y mipHH'Ia y Hac, 

l1PEfAEA AH.TEPATYPE 

ilpnH OllHC 60AeCTli IIOA HMCHOM ,,AlICHa n f anOCT" IDIp.({Hqa Aao 
je B re d a d e H a a n (7). ali je TUAa YTHPAHO 1I npOY3pOKOBatIa 
60AeCTH, ribHBY Helminthosporium oryzae. CAeAehe rOAHHe Ty rh>HBy 
je olllrcao y Janany H U r a a K u r 0 saw a je OoACCT Ha3BaO "nai-yake" 
lllTO y npenOAY 3Hat.1lI "DUAe)K KAHjanan;a". KacHHje, H a r a (14) j e 
60AeCT Ha3Bao"s ani leaf blight" H TO ce liMe H AaI-Iac ynoTpe6ibana 
y janaHCKoj C1'py'lllioj AHTepaTypu. 

Canpmemi cTaARj rh>IlBU OTKpIlAH cy y KyATypH Ito K K uri· 
b aya s hi (16) Ii AaAB joj liMe Ophiobolus miyabeal1us; MeoyTIlM, 
D r e C h s 1e r (9) je cMarpa Aa rMrsa npuIIaAa POAY Cochliobolus 
KOjH je OH YCTaHOBllO, a ne POAY Ophiobolus. rh>lIDY je CPOPMaAHO 
YBPCTHO Y POA CochLiobolus TeK 1932. rOAHHe D a s t u r, Te ce AaHaC 
aa ony fh>HBy y caBpmeHOM CTaAujy yno1'pe6f1>aBa rule Coclzliobolus 
miyabeatULS (I t o u K uri bay as h i, Dr e c h s 1 erR D a stu r). 

r!cIiBy cy Y JaoaHY rrpoyqanaAIl ABa.Aecemx rOAIIHa jom N is i· 
k ado H He II1 m i. a Ha <t>HA1IIIHHHMa 0 c f e m i a (28). 3aTHM j e 
HaCTao rrepIloA KaAa ce TaKO pell.u HHje HHlIlTa paAHAO Ha rrpoyqanan.y 
OBe rkBBe, HaKO ce OHa llUlpHAa no neA01\{ cHery, CBYAa rAe roA ce 
Implma q r ajHo. Tel' rrOCAe 1950. rOAHHe y JaiiaHY cy o6jaBIoeHH paAOBH 
o 61IOXeMHjcKHM 0 AHKaMa :ribllBe (A k a i H capaAHHQH. 3), a TaKoBe H 
o <pH3HOAOIliKHM OAAHKaJvta (Ii a t5 a, 5). 

Y Ermrry cy A 6 A eA· X a K U Ap. (2) HCIIHTIlBaAH yTHItaj pasAH
tIHTHX oy6puBa Ha rrojaBY Pvricularia oryzae Ii H. oryzae K HaIllAK Aa 
BHCOKe A03e aMOImj YM cYA<p<lTa, ypeje HAli OpraHCKHX MaTepHja aHa
tIajHo IIOBenaBajy rrpo~eHaT aapa3e OA OBe r h>HBe. HalliAH cy, TaKone, 
Aa KaAHjYM CYAcpaT H CPOccpop CMaJ-byjy 3apa3V OA H. oryzae, a TaKoBe H 
BHCOKe A03e ypeje nA'II aMOImjYM C Aq,aT + cyoep <I>oc4>aT. 

KOAHKO HaM je rr03HaTO, V HaIlloj 3e~1.lbIl, je BpAO MaAO paneHO na 
H'3~IaBal-by 60AeCT 1 mlpHHtIa, F.I3Y3eB pa a r p 0 MaR a (12) 0 lWHCTa· 
TOBaH:.Y rkHBe Pyricularia oryzae Y JeAac-IToIoY. y .iVfocAoneBcKoj CTpyq
HOj AHTepaTypH HeMa APyrllX nOAaTaKa. 

ilpeMa TOMe. f 
KaO npoy3poKonatJ 
npeACTaBJoa 3a J 

M30AAIJ;llJA H 

KaltO CMO Ha 
cpeAIIHOM oKTo6pa 1 
BeH, HCilliTHBaJba CMO 
)KeTne a Ha KOjOj CMO 
OI:\eHH, MorAa 
paaMNHTHX copm 
K otIaHHMa, Ha KOMe 

MaTepHjaA KOjH 
AaAH CMO H, nowro 
c~o muxoooj l'I~'JA"'4nJ .IJ 

MaTepHjaA CMO 
BpeMe OA 1 MHHyre, 
cpn:ATep-naIIHpoM. Kao 
AeKcTpo3HH arap, 
II C reHepaTHBHHx 
TepMocTary Ha re!IfIIE~p~ 

Ha Hcm HatJHH 
nerCTaD,Hje, 06yxnaTaj 
KOTAHHH. 

IIperAeAOM 3acej 
ARAB CMO Aa cy 
HaIlL\H CMO Fusarium 
oryzae. 

CAeAene, 1976. 
rium sp. je OIICT 6HAa 

BpcTe poAa H 
pa3BHjaAe Y poKy 
TaMHOMaCAHHacre 
l.\pHa H COMOTacror 

KaKO je Ham 
rMlmy Koja je Y 
CMO npoyqanaJf>y 
Quje A06HAH. 
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llpeMa TOMe. f.ibHBa Helminthosporium oryzae B,. e dad e H a a n 
Kao npOY3pOKOBaq nponaAal:ba KAHjaHaL{a H MpKe neraBOCTH IllipHHqa, 
npeAcTaslDa 3a JyrocaaBI.fjy HOBY napalHTHY flDHBy H3 nHpHH'ly. 

M30AAUBJA If AETEPMHHAUHJA IIAPA3HTHHX ribHBA 
CA llHPMHl1A 

KaKO CMO Ha ITolDonpHBpeAHn <pru<.YATeT Y HOBOM CaAY CTIJTAll 
CpeAffiIOM oKT06pa 1975. fOAHHe, KaAa je mrplma'~ OHO Ben AaBHO nmfObe
BeR, HCIUlTHBalba CMO 3anOqeAH caKynJ\>aJ-beM CAaMe Koja j e OCTaAa nOCAe 
meTse a Ha KOjOj CMO MorAH Aa 3alla3illlO CllMlll'OMe Koje jc, no HaIlIO] 
OlleHH, MOfAa npOY3pOKOBaUI fibHBa. IIpHKynHAH CMO, TaKooe, H ceMe 
pa3,MNHTHX copnl llHpHHt,la 113 KOAeKllHje HHCTHTYTa 3a IllipHHaq y 
KoqaHHMa, Ha KOMe CMO KOHCTaTOBaAH 113BeCHe npOMene. 

MATRPHJAJI a METO)J, PA/1.A 

M aTepajaA KOjH CMO caKyllHAH Ha Han p eA OillicaHH HalllIH npefAe
AaAH CMO H, nOIliTO CMO 3ana3HAH perrpOAYKTlmHe opraHe, npHcTyIlliAH 
CMO WHXOBOj H30AaL{HjH. 

M aTepHjaA CMO Hajnpe TpeTHpaAH 0,1 % )KlmHHHM XAOPHAOM 3a 
BpeMe OA 1 MHHYTe, a 3aTHM HCnpaAH BOAOM H 0CYUIlUll CTepHAHHM 
<lmATep-namtpoM. Kao nOAAora 3a RJOAaQujy CAY)KIIO HaM je KpOMIllip 

eKCTp03HH arap. M30AaL{Hje CMO BpUllIAll KaKO C BereTaTHBHHx, TaKO 
H C reHepaulBHHx opraHa m lpHHqa. 3acejaHe IlOAAOl'e Ap)l{ahH CMO y 
TepMOCTaTY Ha Te!\mepaTypH OA 2Sn 

C. 
Ha HC1!H HatruH nocTyrmAIl CMO H TOKOM 1976. rOARue, aAH Y TOKY 

BererallHje, 06YXBaTajyliH Belm 6poj AOKaAHTeTa HapO~IHTO y KO"laHCKOj 
KOTJUIHH. 

PE3vnTATH 

ITperAeAOM JacejaHHX nOAAora MaTepHjaAOM H3 1975. rOAnIfe YTBp
AMAH CMO Aa cy AOMHHaHTHe 6HAe Helmi11litosporiU/11. sp. UopeA IbHX 
HaIIIAH CMO Fusarium spp., Sclerotium sp., Penicilium spp. 11 Pyricularia 
oryzae. 

CAeAene, 1976. fOAIme nOHOBflAa ce HCTa CAliKa - Helminlhospo
rium sp. je oneT 6HAa n3pa3HTo AOMlmaHTHa. 

BpcTe poAa HelmiHtlwsporium cy ce Ha Tel\1llCpaTypH OA 25° C 
pa3BHjaAe y pOKY 72-% qaCOBa, 06pa3yjynn Y n OqeTKY MHQeAHjy 
TaMHOMaCAliHaCTe 6oje, Ko'a j e nOCAe qeTHpn AO OCaM AaHa nocTajaaa 
QPHa H COMOTaCTor lf3fAeAa. 

KaKO je HaIII 3aAaTaK 61i1O Aa y MarHCTapCKOM PaAY 06paAHMO 
fh>HBy Koja je y Hamoj 3el\1.ibH Ha mrpllHqy I-Ja 'pannrpeHIlja, npFlcryrut.AH 
CMO npoyqasaa.y BPCTa Heimint1lOsporium Koje CMO npHAFlKOM H30Aa
llH.je A06llAl1. 

AerepMHHaL{Hjy BpCTa Hellllinthosporiwn JI3BPLlIlIAH CMO Ba OCHOBY 
OAfajHBaqKHX, MOpc.PoAO.J.1llG:lX H <pH3110AOlIlKHX KapaKTepFlCTIIKa, Kao R 

,14 

http:npFlcryrut.AH
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ua OCHOBY CHMTlTOMa Iwje OBe r .'bHBe m a IlBajy Ha 6Uh>KaMa mrpHHqa, 
CAY.>KenH ce AeTepMHlIaTOPOM Ell i s-a (10). 

Ha Taj HatUIH CMO YCTaHOBHAH Aa je pe'! 0 CAcAeliuM rjh}ma~a: 
Helminthosporium or},zae Breda de Haan, H. izawaiielZse B ugnicourt, 
ll. monoceras Drechsler H jeAHa l:lpcra KOjy rmCMO MOr.tUf Aa Ael'epMlUiH
weMO Te CMO je 031la'll.fA.H Kao Hc1mil1.thosp01'ium sp. 

KaKo CMO YTBPI\llAH 6pOj IUIM U30AatU1j aMa c TepeHa, rh>HBa 
Helmimhosporiutn oryzae je 6HA.a HajpacnpoCTpaIbelulja y KO'laHCKOj 
KOl'AUlm, a nuwbe II Y ApynlM AleCTI1Ma rajclba lll:lpHH'la 'If MaKeAoHHjI-J. 
Y OBOM paAY fie 6uru p '!H ca~1O 0 H. oryzae, AOK fie nOAaull 0 APyruM 
BpcTaMa He/17l int i:osporium Kao II 0 Apyru:l.f 1(0ITCTarOBaHHM rh>I1BaMa 
GifTH 06jaBbeHIf KacIIuje. 

n pOBEPA llATOrEHOCTH HELMINTROSPORlUM ORYZAE 
BREDA DE HAAN 

MAr E.PHJAJI H METO,l( PA,llA 

IlaroreHocr r."oHBe HClUfillBaAlI. CMO Y cTauapH BeIIlTaq]{R,\1 mIOKy
AaltujaMa MAaAI1X 11 oApaclillx 6H.LnaKa Illipm~la, CeMCHc'1 M 3e~[A~nnrra. 

Y orAeAY CMO KOPlICTlIAH 'rpn copre ""pauqa Koje cy TpCHyTHO 
Haj3aCTyllJ'beHHje y npOH3BOAIbB y MaKeAOIrnj u. To cy MonticeIli, Arborio 
Bjunk o i N° 69. KYAType rJhHBe cy 6HAe CTape AeceT AaHa. 3eMh>Y CMO 
CTepllAIicaAH 0,5% <pOPMaAHHOM, a HaKon 14 AaHa npoBeTpaBaI-ba 3eMh>Y 
CMO CTaBh>lLUl Y nAaCTI14He Koc»e OA 5 AlITapa 3anpeMIiHe, y KojHMa je 
l1llpHl-Iaq rajea y TOKY orAeAa. OrAeA je 61'10 HOCTaBh>eH y TpM BapnjaHre. 
CBaKa BapHjall1'a je HMaAa no qeTlipa nOHanh>alba ca no 50 611h>aKa y 
CBaKOM. 

I eap.njaHTa - crepl.JAHy 3eMJbY 3apruI(aaaAll CMO cycrreH3HjoM 
fJbHBe, a 3aTIIM y Thy cCjaAII 3 PaBO ceMe. 

II BapKjaHTa - ce. 1C mlprn~Ja je noranaHO y cYCJlelDnjy r JiBe 
3a BpeMe OA 5 MHllyra, a 3arnM cej aHo Y cTepuAuy 3eM"'Y. Kao KOHTpoAa 
3a npBy H APyry napnjaHTY KOprrCTIJAH CMO 3APaBO ceMe 3acejaHO y 
CTepHABY 3eMJoy. 

III Baplljrurra - 6llAlI(e mrpllH'-Ia Y CPa3l1 3-4 Allcra, cpa3H 601(0
pefba H KAaCaIba 3apa)KanaAH CMO cycrreTI3MjoM fJbHBe. llpe 3apa)KaBaHKl 
6HA>Ke cy npCKaHe aOAOM. IlocAe 3apa)KaS::lTLa 6uA,Ke cy OCTaBh>ene 
24 qaca y KOMopaMa carypncaHHM BAarOM npn TeMTlCpaTypn OA 25 °e. 

3apaJf{aBalbe 3eMh>HllJTa, 6IlJ\:,arca 11 ceMeHa cycneH3HjoM rh>Ime 
H3BpmeHO j e liCTora Aar·Ia. OqJiTaBarbe je BprueHo nO'4eB OA neror AO 
rpHAeceTor AaHa OA IfHoKYAamije. 

PIDYJITATII 

CliMIITOMn 06oh>eH>a cy ce HCnOAillAH CKOPO HCToBpeMeHo lIa 6Rh>
K::\ . ia npBe Rao H Ha 6I1IoI<.aMa Apyre BapnjanTe. Y p OKY OA ABa AaHa, 
Tj. 15-17. AaHa y npBOj BapnjaHTM, 6HAO je Y UPBOM nOHaBMlJbY 28 
3APaBHX 6HA>aKa, y ApyrOl\i 33, y rpeneM 30 11 Y qeTBpTO.M 38. Y Apyroj 

OA "naAejKH KAHj 
cUAe cy 6e3 
~uje. 

IIocMaTpajy 
AaKO je Aohn AO 
YAOry Y nojaBH " 
nUTalbY 3apa)J(eHo 

nHh>Ke y KO 
Y rpenoj Bap 

cycncI-l3ujoM r."oHBt 
KAacalba, KOllcraTO 
qeTllpu qaca OA Ii 

BaAU cy ce OA OHI 
6Uh>KaMa cy KPyr 
Ha Ben VAMa'",""M.~ 
06AUK CeMCHa 

Ha IIH""',dlVld 

"'HAU H Ha 3mmAiIa 
Te nere 6nt..e noj 
aenH AeO 3pHa. 
CTpaHe rh>HSe. 
IllTypa. 

IIpHAHKOM 
r h>'H!By Ha Ul'llUnl1'1lV 

MH~eAuje KOHC1rall 

Ha KpOMIIHp 
AajynH KOHHAHjC 
Ha nHpHH'!y 

CAeAene, 
H A06HAH MCTe 
npeKO 3MMe y 

Ham HaAa3 
5 h 'i (19, ~HT. 
MO)Ke Aa caqYBa 
a CMaTpa Aa 
3eMh>HmTy. 
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Bapnj aHTR y npBOM nOHaBtoan,y OllAO j e 22 3ApaBe, y APyroM 16, y TpeheM 
32 H Y 'leTBpTOM 24 oHfuKe. OCTaAe 6utoKe Y ooe napHj aH re cy ynmy Ae 
OA "naAejKH KAHjaHaua". EHibKe Koje cy y TOM nepHOAY OCTaAe 3Apane 
6Hhe cy 6e3 UKaKBRX CHMnTOMa 60AeCTH H nOCAe 3 AaHa OA HHoKYAa
llHje. 

110cMaTpajyhu pe3YATaTe AoonjeHe y npnoj H APyroj BapHjaHTII, 
haKO je Aohn AO 3aK.''bY4Ka Aa 3apa)KCHO 3C.HtolllllTe m.ra 3HaTUO M UlhY 

yAory y nojaBu "naAC)KH KAlIjaHaua" Hero liITO je TO CAY4aj aIm je y 
mrraILY 3apa)KeHO CCMe. 

EHtoKe y KOHTpOAH paCAe cy 6ca HKaKDHX CHMnTOMa OOAeCTH. 
Y Tpehoj BapHjaHTTJ, y KOjoj CMO HMaAH 6UtoKe Koje CMO npcKaAH 

cycneH3HjoM r.".,HBC Y <pa3H TpII AO qCnrpH AHem, Y <pU3n OOKopefba H 
lCAacalLa, KOHCTaTOBaAH C.W npnc Bl-IAkoMl3e ClumTOMC Beh DOCAe ADaACCeT 
tJenIpH qaca OA rmq,eKltHje. CnMIITOMII Ha J\1AU RM Gu.'blta.\1a pa3AHKO
BaAR cy ce OA OHHX Ha OApaCAII~1. llcre Iwje Y ce jaBFlAC fla ,\tAaAln1 
6li1t>KaMa cy KpYllHe, oKpyr AacTor AO eAIIDCUCTOr 06AHKa II up j £le. 
Ra "Ben OApacAIIM 6HA>KaiUU cn mroJ\-lH cy Y BUAY nera }(oje cy H l a.\C 
06AFIK ceM Ha cycru.m. 

Ra 6HA>KaMa 3apa/KeUHM y cj>a3H KAacaJba CW-lllTO, m cy ce nena
ft>HAH lJ Ha 3prrHMa y RHAY MpKHX ut!f a. Ha HCKIL\l 3pllHMU Y J\ICTAIIIUI ey 
Te nere 6u Ae rrojeAlllIa'lHe, Ha APYrnMa ey OHe OIlAC 6pojne n 3~XBaTa \e 
aeon Aeo 3pHa, a 6RAO je H TaKDHX Koje ey OlL\C UOTll\lIl 3a BancHe OA 
cTj)aHe rJ'blffiC. 3 apa)KeHa 3pua cy OCTaAa C, aGo j-laAlmeHa a HeKa H 
mrypa. 

fIPE311M1hABAH>E HELMlNTHOSPORHJM ORYZAE 

a) YAora MHlle njc y OAp)f(aBa1bY fA>I-IDC npel\.O 31i.\{C 

Y TOKY npO~IaBaIba one flbHBe nCrmTIfBaAII c.\{0 MorynHocT npeHO
melba rJ'bHBe H3 rOAIDIe y roAHI-lY nOMohy lllIHueAHje y TOKY ABe rOAHHc 
(1976. M 1977). 

IIpBAHKoM mmeIITapM3aUHje ftoHBa Ha nHpHHqy, IIanTAII CMO OBY 

rh>H!By Ha 6HibHHM OCTaUHMa npe3HMeAHX y noAoy. fIp UCYCTBO BJiTaAHe 
MHI:(eMlje KOHCTaTOBaAH eMO Ha CMlMH OA npeTxoAHc )!'eTBe. rrouna j e 
Ha KpOMIlHp AeKcxpo::mo:u amp OAAIILlHO pacAa H <PP\T£(TJ IqmlUIpaAa 
Aajylin I(ORlJAnje KojllM<l CMO oCTBaplffiaAJi npAO yene l HC JlH<pCKUHje 
Ha IIHPHHQy oArajeHoM Y CTaKAapH. 

CAeAene. 1977. J'OAlllIe nOHODIIAH c.'i0 Ha Hefn IW41J[I Hcmrnmalba 
II A06HMI llCTe pcaYATaTe, lllTO TIOI(a3yje Aa rJ'bFfBa M.ml~e Aa ce OAP;'IUl 
npeKo 3HMe Y BHAY MHI:(CAHje y OCTalUIMa Ol1toKe mrpIIH4a. 

Ham HaAa3 nOTBpuyjy II pe3YATaTII roje je AOOHO K u ri ba y a
s h i (19. qHT. no Ou 1972). OH je K H , onao AU MllUCJ\lIja TMma 
MO)l(e Aa caqyBa CBOjy BHTaAHOCT y 3apajKCHOM Tf<HDy OKO TpH rOAHHc, 
a cMaTpa Aa MHlleAHja nOA H3BeCHHM YCAoBHMa MO;'Ke Aa ee OAp)Im II y 
3eMtoHlllTy. 
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b) YAora ceMeIJa Y OAP)lcaBalbY r lolIBe npeRO 3HMe 

lli ceMeua y3CTor H3 CI<AaAlIIlITa Ii CTapor I'OAlmy AaHa II30AOBaAH 
CMO floH.J3Y Y BHAY MHl~eAHje, KOJa je aqYHMa C130JY DllTaAHOCT. faKBa 
HcrurrHBaH>a BpllUtAH CMO CBaKOr npoAeha l19i6. Ii 1977) H CBaKH nYT 
C.MO KOHCTaTOSaAH IIPHCYC1130 SHTaAHe MHl\tlAHje y ceMeny. CeTBOM 3apa
)KeHOf ceMeHa Y CTepHAHO 3eM.loHillTe, AOUHHaAH CMO B~AHKH 6poj 3ap a
)l(eHllX 6H1baKa OA ,,naAe)lGl KAHjaHall,a". 

Hanra HCillITHBaa.a nOKa3yjy Aa napa3HT..Ha l"AiliBa l\lO)l(e Aa ce 
oAP)fUl Y ceMcHY Y BHAY A1.H.l\eMIJe rOAlmy AaHa. Meb ':fTKM, ~ U Z u k i 
(30) je YTBPAlIO Aa fA>HBa MO)l(e Aa CaqYBa cl30jy I3HTaAHOCT y ceMeHY 
HajMalbe qeTl1pH rOAMHe H CMaTpa - lllTO ce CA<l}Ke c HawHM HMa30M 
- Aa 3apa)KCHO ceMe npoy3poKyje npBe nojaae 60AeCTH cAeAetier npo
Aena. rloBBa ce OAp)l(aBa H Y ceMeHY Koje je npHAHKOM )l(eTBe nMO 
Ra 3eMloy H TY npe3HMeAO. CAeAeJie WAMHe OHO KAHja 3HaTHO npe 
Hero ceMe Koje ce noceje. AKo je 6HAO 3apa)l(eHO, CHMnTOMH ce, KaKO 
CMO YTBPAMAH, jaB.Lbajy Ha caMOHHKAHM OIlJhKaMa KaAa HMaj y 3-4 
AUCTa. 3apaaa ce c OBliX oa.uaKa lIlHpH y noloy. 

c) YAora KOHHABja y oAP)l(aBalbY r A>lIDe npeKo 3lL'de 

MB HHCMO BCIIHTBBaAll Ayrone'U{ocT KOHHAHja, jep CMO HapO'lmy 
na)K}bY nOKAOHMAH ceMeRY U 6HJDHHM oCTauHMa KOjH peAoDHo, H3 rOAHHe 
y rOAMHY, ocTajy Ha napll,eAaMa nOCAe )l(eTBe CBe AO cAeAene rOAHHe. 

Y JaDaMy je H 0 k k aid 0 (1929, lI,llT. no Ou 1972) YTBPAMo Aa cy 
RORHAHje Ha aapa)l(eHOM ceMeHY ocTajaAe BlirraAHe y TOKY 396--859 AaHa, 
lIlTO y npoceKy 3Ha't:IH OKO 2 rOAIllie. 

AKo ce OBOMe AOAa HaAa3 P a g e-a H cap. (31) Aa cy KOHJIABje, 
nOA KOHTPOAHcaHHM YCAOBUMa, Ha H1HCKKl\f TeMllep arypaMa 3aAP)KaBaAe 
CBOj y BllTaAHOCT npeKo 100 AaHa, OHAa je CmypHO Aa KOHHAlIje, TaKone, 
IIrpajy Ba)KHY yAOry y OAPJKaBarhY r..ibRBe H3 rOAHHe Y rOAMHy. 

llIHPElbE HELMlNTHOSPORIUM ORYZAE Y llPUPOAU 

floRBa ce y HCunoj 3eMIoB Y DpFipOAH IImpR yrAaBHOM KOHHAHjaMa 
H, y3 DOMon qOBeKa, ceMeHoM H OI-L'DHTIM OCT~ 3apa)J(emi ' OOA>aKa. 

a) YAora ceMeHa 

C 003MpOM Ha TO Aa je y 3apa)KeUOM ceMeHY YTBPOeHO npRCYCTBO 
MHlI,eJ\Hje floHBe, a no HeKHM ayTOpHMa Ha ceMeHY ce HaAaae H KOHH
AHje, 'H.erOBa yAora y umpelDy rA>lIBe je BpAO l3eAHKa. Kao nITO je 
HanpeA peqeHO, Ben npeMa HaIITllM 3alla)l(aJVJ.JMa, M~eARja y ceMeHY 
ocTaje BHTaAHa H npeKO rOAKHY AaHa, a npeMa CTpaHHM ayropHMa II 

MHoro AY)Ke (OKO TpH I'OAI-me). ITo Her<I1M nOAaIUlMa Y CTpaHoj AHTe
paTypH, KOHHAHje TIoHBe Ha ceMeRY MOry Aa caqynajy BHTaAHOCT OKO 
ABe roAHHe. 

KomWlje 
Ba3AYUlHe 
napll,eAC 
Kyjy 

y 
opoj KOHHAHja 
AHje H3a3HBajy 

H3HHKAe vr.'D."r.LJ 

rOAHlle Trn,"n~If"T-

THpOBHMa. 

MH eMO 
aapa)KemlM 
}beHlI. To cy 

HanpeA 
cy YBeK jaqe 
'IHCTHjH OA ROpO 

Y MaKeAOJ 
rrapueAli H no 2 
)KeTBe OCTaBA>a 
rOAHHe y I'OARH 
KAHMaTCKOM nOj 
Aa H npHHOC o~ 

http:vr.'D."r.LJ
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YnOTpe60M 3apa)KeHOr ceMeHa 3a cerny, npOH3BoOat.1H WHpe H 
pa3Hoce OBY TibBBY Ha HOBe TepeHe, a OCHM Tora, yrroTpe6oM TaKBor 
CeMeHa rroBenasajy H3 rOAl-me y roAImy 3apa3HH nOTeHl.lHjaA Ha CBOjHM 
napl.leAaMa. 

b) YAora KOHHAHja 

KoHH.AHje cy Y TOKY Bereral.lHje BpAO BruKHe 3a lIJHpeFbe ribHBe. 
Ba3Aynme cTpyje RX BpAO AaKO H y ~eAHKOM opojy pa3HOCe C jeAHe 
rrapl.leAe Ha APYry H H3 jeAHor Kpaja y APYru. Te KOHHAHje rrpoppo
l<yjy ceKYHAapHe 3apa3e IlHpHHQa. 

Y HHAHjH cy yrBPAHAH Aa ce Ha ImpIDNaHHM nOibHMa HajBenH 
6poj KOHHAHja HaAa3H y Ba3AY)\:Y OA oKT06pa AO jaHyapa H Aa Te KOHll
AHje H3a3Hsajy ceKyHAapae sapa3e Ha AHIIlIi.y rrnpHH'Ia. 

c) Y Aora caMOHlU<AHX 6lI1baKa mipnrNa 

Y TOKY HaIilliX HpoyqaSal:ba MpKe nerasocTH, HM3AU CM-O npHAHKe 
Aa CB<1I<e rOAIme H3Aa3I1MO AOCTa CaMOHHKAIDI. OHlI>aKa HaCTaAHX OA 
ceMeHa OCTaAor nOCAa :>KeTBe npeTXO He rOAHHe. 

Te 6HibKe HHGY paHO II un lbllMa CMO pe~OBIlU HaAa3~£J\1I ClnmTOMe 
6oAeCTII. KOHtiAHje Koje ce aa If,Hl\ta 06pasyjy lllHpe sapa3y Ha TeK 
H3HHKJ\e 6H/bqJon~e IIHpHH'Ia. 

d) Y Aora KOPOBCKHX 6I1/baKa 

Ha mlpHfft.laHlIM nO'<\>IL\ia y MaKeAOImjH Mory ce BH.'l.CTI[ CBaKe 
roAIllle KopOBcr~e 611JbKe y l3eAJilKOM 6pojy l<aKO y IIHPHTl4y, TaKO If Ha 
TBpOBIIMa. 

ME CMO 1976. H 1977. roAIDIe HalllAH OBy rJbHBy Ha npHPOAHO 
3ap8)Kemnl KopoaRMa Kojn cy y KOtIaHcKoj KOTAlum BpAO pacrrpocTpa
Fbem-I. To cy PanictL7n crus galli H Cynodon dactylorL. . 

Te 6HJbI~e ce p a3B1ijy pano y npoAene H peAODHO cy rrpe 3apan<.e'He 
ribHBOM H. oryzae OA DHpHfIqa. C FbHX ce 3apa3a llpenOCH Ha rrnpHHat.J. 

TaMO rAe cy TIIpOBH 3apaCAH Y KOPOB, Y t.JHjeM ce cacTaBY HaAa3e 
nanpeA nOMerrynJ KOPOBU, nepmpcpHH AeAOBH llapueAe rIOA nnplfHqOM 
cy YBeK jaqe 3apa)KeHH Hero OCTaAH lDeHH AeAOBH. TaMo rAe cy THPOBU 
qHCTHjH OA KOPOBCKHX 6HA>aKa, 3apa3a je yaeK cAaoHja. 

e) Y Aora cTpFbHKe iH CAaMe 

Y MaKeAoHHjH je ycraJbeHa npaKca Aa ce mrprmaq raiH Ha HCTOj 
napl.{eAH H no 20 rOAHHa. C 063HpOM Ha TO Aa je npaKca Aa ce nOCAe 
)l(eTBe OCTaBJba CTPlbHKa, KO.ia ce CAeAehe roAFllte 3aopaBa, 3anasa "3 
roAHHe y rOARUY 6HBa CBe jaqa, a HapOt.JHTO y rOAHHaMa Koje cy Y 
KAHMaTCKOM norAeAV nOBOA>He 3a pa3Boj napa3HTHe r IIDe. HapaBIIo 
Aa 11 npmlOc 6lma YMaIDeH. 

http:npOH3BoOat.1H
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IIere MOl,\, OHTll rroje~Hna'fHO pacyTe no AHCKlI, a y CAyqajy j aKe 
3apaa.e, Mory 60TH y B AllKmr 6pojy. KaAa OCTlli'HY eBoj nyHH DopaeT, 
HMajy 6eAIIy:aCT HAH CIIDO ouojeB ueHTpaAHH Aeo (cMlKa 1, B. cpeAlhII 
AlleT) . K OA jaK r JIt'lnaAa AIITIlne ce CYUIH H H3YMHpe. 4ecTo AOAa3n AO 
peTpoBereTamrj e, MeOYTI , Tal(Se OIlA,re He RAacajy IT He Aajy HHKaKaB 
IIpHHOC. 
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MH CMO, KaKO je Ben y paAY peqeBO, eBaKe l'OAHHe BpIllUAH 1130
A~Hj 113 6 lUhHHX OCTUTUKa H CTplhHKa Ii YBeK CAW e AaKOnOM Ao6H
jaAli 4HCTe KyAType H. oryzae. 

IlpeMa TOMe, o60AeAH 6UmHH OCTaUH H CTpll>HKe HajBenH cy H3BO
pn 3apaae Koja ce j aatoa na napueAaMa rurpHHqa. 

CMI\.ITITOMI1 EOAECTH 

Mo~e ce penn Aa OOACCT ROjy npoy3poKyje f JhliBa Helmintlzospo
rium oryzae Breda de Haan, UJ\la ABa oOAHKa: "naAeJlC KAMjaHaua" H 
,).tplc.a ITCfaeocT". IIplll1 OUAHK ce jaBh>a OAMax no KAHjaIby HAH HHua
!:by 6u!oRe, a ApyrH TOKOM lleAe Berera.ru1je. "IIaAe)K KAMjaHaua" ce Haj
t..leIOhe jaBiba HHTeH3HBHHje KaAa ce ynoTpeoH 3a ceTBY ceMe 3apa*eHo 
OBOM f!ollBOM. Y TOM cAyy:aj y f ibHBa H3a3HBa HeKp03e nojeAHHHX AeAO
Ba 1:LUl ueAe 6lLbt..lHue H TaKBC 6lilDKe yrH.I:baBajy. 

"MpKa neraBOCT" ce jaBiba Ha CBUM Ae.\OBHMa 6ll!oKe: Ha AIICry, 
tUlCIIOM PYKa.ru..w, cTa6AY, 1. IeTAHI.UI, ceMeHY a KaTIc.aA H H.a RopeHY. 

a) Ha nucry ce CID.mTOMH 60AeCTIi HCnOA>aBajy y BHAY nera H TO 
Beli sa caCBl:!M ~tAaAaM 6H.A>KaMa (KaAa llMajy 1'pH AO y:eTHpH AHCTa, 
a nOHeKaA H paclJ1j ) . Y noy:eTKY cy Te nere cHTHe, oKpyrAacTc, UPBCH
KaCTo-6p aOH Goje UMl y BWAY 'l'aMH06paOH Ta~JKIIua. Ha COpTaMa ITH

pm{qa Koje ce y Hae caAa raje, r~o llITO cy N° 69, B aldo, Monti eHi, 
San Dom inco II Apyre, nere cy KpynHltlje Hero OHe Koje OIIHCyj y CTpaHH 
ayropn. TIere na HallD.fM COpTaAta, KaKO CMO YCTaHOBllAlI, AOCTH)1(Y 
2,0-4,5 mm Y AY)lUH-ry, a 0,5-1,5 mm y nrIipHHy. AKO cy KAlL\raTCKll 
yeAoBH BeOMa nOBOA>Wl 3ft paal30j napaaliTa, nere l.wry AOcrrrtiH H AY
>K1lIIy OA 1 em. Behnna ayropa ormeyjyliH Te nere C mTpa Aa mlajy 
06AIn<: ceMeHa eyeru.ta. 

CA. 1. - KapaKTCpUCTll'lIIH 3HaIUi 
o6oA>elLa Ha AHI.Ldiy rrnpml"la 

Fig. 1. - Characteristic signs of the 
disease on r ice leaves 

6HTH Ae.t\H~\iH'qH( 
oeTajy cAa60 
Ha neraMa Ha 
jaMa H TaAa 
6HTH 3apa)KeHe 

Fig. 2. 

AaHa no 
Ha 3pHIDla. 
KPHBajynH 

- -"y,.."LU 

KaTKaA M 
jaBtoajy HeKpo3e 

http:eyeru.ta
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b) Ha IlUCHOIof pYlca8",y rA>HBa H3a3RBa TaKol5e nojaay oer a, rum 
OHe CV CIITHe H He AOCTMJKV HHKaA BeMfl.nlHY ncra Koj e ce jaflA>ajy lla 
J\.H!1Il1y, a pnaCTe cy 6oje. 

c) Ha cTa6.1lY nHpHHlJa, altO je HannA r }DHBe cAaG, 06HlJHO He AO
Aa3II AO nojaae nera. A KO je HanaA jaK, oHAa ce n Ha H>eMY jasA>ajv 
CHTHe nere eAHnCaCTor o6Am~a. 

d) H a AteTIlUl1U ce CIDtnTOMH 60AeCTB jaBtDajy Ben nOCAe HeKOAlIKO 
AaHa no KAacalbY Y BllAY CHTHHX, TaMHOMpKHX HAH llpHKaCTHX nera 
Ha 3prmMa. KacHHje ce Te nere nonenasajy, MeBycOOllO cnajajy npe
KpHBajyliu qeCTO ueAO 3pUO. MeTABlla, Kao H nojeAHHa 3pHa, MQ)KC 
61ITH AeML\UItnlO nAn nomYHO 3apruKeHa (CA. 2, 3). JaKO 3apa.IKeHa 3pHa 
oCTajy cJ\a60 HahH13eI-la. AKo cy BpeMeHcKH YCAOBH nOBOA>HH 3a rA>HBy, 
Ha neraMa Ha 3pHHMa ce o6pa3yjy l.lpl-II(aCTe KOHllAHoq,ope C KOHHAH
jaMa H Ta a rA>HBa npoAHpe y Il.t\.ene. IIpeKo 3apa)KeHOr ceMeHa MOry 
GHTn 3upruKeHe H KOAeOIlTIIAe. 

CA. 2. - CH! ImOMH o60.betba Ha 

Mer~ llHpmNa 


Fig. 2. - S 	mptoms of the J isease on 
the rice tassel 

KaTKaA MOry 6wnI 3apruKeHH H l\:opc~mlUI II TaAa ce Ha lLHMa 
jaBlDajy HeKpo3e IlPHKaCTe 6ojc. 

YTHUAJ EKOAOIlIKIiX cI>AKTOPA HA PA3BOJ BOAECTH 

OA eKOAOllIKHX q,aKTopa KOjB yTIIlJy Ha pa3Boj Mp -e neraBOCTH 
HCTaKHHMO 13MuKHOCT H TeAwepaTypy. 

llITo ce BAaJKHOCT.H TlT'le, Ha'iI111 rajeJ-ba nHpHHqa y Hac 06e3
Geoyje nHI>HH'-lY BHCOKY peAaTlWHY BAa.lKHOCT, jep ce illlpHHaq y TOKY 
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ueAe BereT~je Haha3H Y nOAH WTO, HapaBHO, HHje A06po KaAa je Y 
nIITaIbY 60AecT H3a3BaHa OBOM rIoIIDOM. 

Aa 6HCMO HCDHT3.AI:l KOAHKO je BAa2KHOCT BruKHa sa Pa3BOj 60he
CTH, nOCTaBHAH CMO OfAeA Y CTaKAap" Y KOjOj CMO MOfAlI Aa KOHTPo
AHI1IeMO BAa:aGlOCT H TeMIIepaTYPY. 

c.... 3. - Kapa.!{TCpUCTII'llilI CHMnTOMIi 
oGo. elLa Ha 3pHllMa H MIlllUy mfpllHlJ:l 

Fig. 3. - Ch racteri tic symptoms of 
lhe disease on rice kernels and leaves 

a) YTHQaj BAIDKHOCTII BaaAyxa 

MATEPHJAJI H METOl( PA,ll,A 

3a oBaj ofAeA oAfajHAH CMO OHA>I{e Y cTru<AaplJ aa TeMnepaTypH 
OA OKO 25° C. KaAa cy 6HtoKe uHAe y cJ>a3H KAacaIDa, nOCTaBHAH CMO 
OfAeA YTpH BapHjaHTe: 

I BapHjaHTa - Kocpe OA 5 I 3arrpeMHlfe Y RojHMa cy 6U.A:.Ke raje
He 3aAHBeHe cy BOAOM H CTaBJbeHe Y KOMope, \filje CMO AHO npeKpllAH 
BOAOM Aa 6HCMO CTBOpHAH YCAOBe CAH'IHe oHIDia Y nOAlY. IIocAe H3Bp
llleHe HH<PeKQHje cycneH3HjoM fAlHBe OAfajeHe Ha Te~mepaTYPH OA 25° C 
H cTapoj 10 AaHa, npeKpHAH CMO KOMope CPOAHjOM PaAB 3aCeINeJba 
6HA>aKa. 

II BapujaHTa - KocJ>e C 6 J-lA>KaMa CTaBMAH CMO Y KOMope Ii HCap
CKaAH cycneH3HjoM floHBe. BOAY HHCMO AOAaBaAH, 3.AI:l CMO KOMope 
3aceWIHAH CPOAHjOM Kao H KOA npBe BapHjaHTe. 

III BapHjaHTa - Koq,e C 6UloKaMa CMO caMO nonpCKaAH CYClleH
3HjOM fAlHlBe, aAH HX HHCMO CTaBtoaAM Y KOMope SHTH CTaBAlaAH nOA 
<PoAHjy. 

3a CBaKY BapHjaHTY HMaAH CMO KOHTPOAY - 6lLbKe nonpCKaHe 
BOAOM. 3a OTAeA CMO ynoTpe6HAH COPTY N'l 69 - ceAeKrmja liucTBTVTa 
aa rmpHHaq Y KoqaFmMa. 

DocMaTPaILe HHOKYMlcalnlX 6HA>aKa BPWHAB CMO nOCAe 6, 12, 24, 
48 H 72 qaca OA 3apa)KaBalba, a IlOCAe Tor npeMCHa 6HAlKe CMO H3Ba
,AlLur H3 ROMope 11 AaAle npaTRAH II>RXOB pa3noj nOA VCAOBHMa CTaKAape. 

Pe3YATaTH 

PeA. BpeMC \' 
6p. 'Iacomma 
;...~ Time (hrs) 

I. 6 

2. 12 

3. 24 

4. 48 

5. 72 

Ih Ta6eAe 

Hamao Aa cy sa 
Typa OA 20° C H 

SherH H 

rnyje sapIDKasalbe 

illro ce TH'I 

je 06jaBHO Aa OH 
AaQHje, 1l0Benasa 
HHKy6aUHoHH llej: 
3aCeH'leHe npe HAll 

HalIJH Pe3YA 
je BHCOKa peAaTH 
BaILY HH<peKUHje 0 

http:6U.A:.Ke
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PE3YJITATH 

PeaYATam cy H3HeTR Y Ta6. 3. 

Ta6. 3. YTlutaj BAruKHOCTH 9a3Ayxa 

Tab. 3. Effect of air humidity 

BpeMe f 
BapHjaHTe 

Vanants 
qaCOm l\fa 
Time (hrs) I II III 

I. 6 He~la CHMDTOMa He(\lla CUMIITOMa HeMa CHMJITOl\la 
No symptoms 

2. 12 He~t.a CID.mTOMa nCMa CHMllTOll1n BeMa clUurroMa 
No symptom 

3. 24 CAafia l10jaaa CUM. He1l1a CII?fIITOllla Hellia CIu.mToMa 
Sligh t symp. 

~. 48 JaKa nojaaa CHM. BeMa CUMJTrOMa uellIa cmmToMB 
Strong symp. 

5. 72 BPAO jaKa DojaBa 
Very strong symp. 

BeAfa CHMllTOMa HeMa CIu.iIUOMB 

Ih Ta6eAe ce BHAH Aa cy ce npBa CHMDTOAm: 60Aecni IiCnOIDHAH 
Ha JUlCTY H MeTAHUH nOCAe 24 tJaca Ii TO CaMO Y IIpBOj Bapnjan"H1 Y 
Kojoj je BAax<.IIOCT Ba3Ayxa 6HAa I1pe3aCaneHa. lIocAe 48 "JaCOBa lleAa 
AlHCua nOBpwuna 3apa)KeHlLX J\I1CTOBa 6HAa je 3a. 'BaheHa, a TaKO ~ICTO 
H MeTAHlla. 3apa3a j e 6HBaAa CBe ja~a u nOCAe 72 tJaca KOHCTaTOBaAFl CMO 
BPAO jaK HanaA. 

CynpOTHO OBOMe, y APYI'Oj H Tpehoj BapnjaHTll 6HA>Ke cy 61IAe 
3Apase Ii Aeno cy ce pa3BHjuAe Rao H 6ut\>Ke Y KOHTPOAII. Pa3BOj 6H
t\>aKa CMO I1paTRAH OKO ADe HeAelhe OA AaIGl Ka a CMO 1I3BpIilli AH HHD
KYAaIlBjy. KOA 6Uik>aKa npBe BapnjaHTe ARCHa Maca j e CKOPO caCBHM 
nponaAa, a 3pHa cy 6HAa IIOKpHBeHa neraMa, H llMaAa Tal\-mOMpKY, 
CKOPO !WHy 6ojy. 

V AP\,Toj n Tpenoj BapHjaliTIi 3a CBC 1'0 npeMe Ha mubKaMa ce 
HHCY HCnOibHAH HIIIillKBH CIl1\1TITOMII 60AeCTH. 

HaAa3 Kat sur a (18) ce CA3)Ke C HaIIIHM peaYATaTHMa. On je 
Hamao Aa cy 3a ycneDIHo OCTBapHBaI:be HH4>eKl.Uije nOTpeoHe TeMTIepa
Typa OA 20° C H p eAaTHBHa BAruKHOCT nperw 89%. 

She r fIi H AP. (31) cy KOHCTaTOBaAll Aa cA060AHa BOAa nocne
myje 3apax<.asalbe ¥ROAHKO ce HaAa3l1 Ha AHJJ.Ihy nupHHqa. 

illTO ce THtJe 3aceHtJasaU.a HHOKyAHCaHHX oU.1baI(a, N a ito (25) 
je 06jasHO Aa OHO, aKO ce npUMelUI Dpe, 3a BpeMe HAM nocAe HHOKy
AaIUlje, nOBenaBa lfH<PeKllHjy. a 110 ur a (15) je KORCTaTOBUO Aa ce 
HHKy6aruIDHU nepIfOA clcpaliyje, aKO cy OHIDKC 6HAe KpaTKO BpeMe 
aaCelItJeHe npe HLUI nOCAe HHOKYAallHje. 

HawH peaYATaTH RaO H peaYATarn CTpaHHX aYTopa rrOKa3yjy Aa 
je BlICOKU peAanmRa BA~l.)KHOCT jeAaII OA rAasHHX YCAona y OCTBapH
BalbY mI<peKllHje OA CTpaHe H. oryzae. 
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b) YTHLtaj TeMI1epaTYpe Ha Pa3BOj 60i\eCTU 

MATEPHJAJI H MBTOA PAjJ,A 

OBaj OIAeA CMO DOCTaDHAJI Y Aa60paTOpHjJil. KOPRCliHAH CMO AeA(}
Be ARCTOBa, Koje CMO npCKaAH cycneH3HjoM rA>HBe, a 3anIM CTaBlaaAH 
y ITeTPH-Kyrnje Ha BAa)KHe <pHATep-namtpe. I1eTpH-Kyruje AP)KaMI CMO 
Ha TeMnepaTyp aMa OA 18, 22, 25 II 30° C. HUOKY HcaHe ACAOBe AHCTOBa 
nperAeAaAH CMO Il'OCAe 6, 12, 24, 48, 72 II 96 l.faCOBa OA 3apruKaBaH:>a. 
OQelbHBalbe jaqIiHe 3apa3e BpIIIHAlI CMO Ha OCHOBY 6poja nera KOj 
cy ce HCnOA>aBaAe Ha AeAOBHMa ARC'rOBa. IIpn: TOMe CMO ce PYKOBOAllAH 
CAeAenHM: 

o - 6ea CHMnTOMa oOoJ\)elLa, 

1 - cAa6a 3apa3a, nere jeABa npHMeTHe, 

2 - CpeAH:>a 3apa3a, MaAe oKpyrAe nere neAH'lDHe 1 mm, MaH>e 


OA 50 nera no <pparMeHTY MlCTa, 
3 - jaKa 3apa3a, THnHtme GpaoH nere, o6W1Ho 50- 100 rrera Ha 

jeAHoM <pparMemy, 
4 - BpAO jru<a 3apa3a, Bmne OA 100 nera Ha jeAIIo!v1 <pparMellTY 

R Brone OA 1/2 AHCTa nponaAo. 

PB3YJITATH 

IIOAallll 0 yrHQajy pa3AlltmTHX TeAmeparypa Ha Pa3BOj 60AeCTIi 
nOCAe BeUlTatIKHX RHOKYA31{Hja nplllia3alUI cy Y TaG. 4. 

TaB. 4. VTTll.\aj TeMDepa-rype lia pa3Boj MPKC DcraBOCTH 

Tab. 4. Effect of temperature on the development of black point 

C~I].UTrOMH o60h>Ctba nOCAe 
PeA. TeAlO. Symptoms of d isease after 
6p. 
M 

y °C 
Temp. 6'1. 

brs 
12 'I. 
hrs 

24'1. 
h rs 

48 <t. 
hrs 

72 q. 
hrs 

964. 
hrs 

1. 18 0 0 0 1 2 3 
rium oryzae, 

2. 22 0 0 1 2 3 4 
3. 2S 0 0 1 2 3 4 
4. 30 0 0 1 1 2 4 

AereHAa: 0 - 6e3 CRMllTO\1a. 1 - cAa6a 3Rnaaa, 2 - CpCAl-bu . 
Legend: no symtoms ~light infection medium 

3 - .iaKa. 4 - BpAO jaKa 3apaall 

strong very strong infection 


1-13 Ta6ehe ce BHAH Aa cy ce npBH CHMOTOMU V BHAV cAa6e 3apa3e 
HcnOJ'oHAH TeK nOChe 24 '1aca Ba Te?mepaTypaJI..ra 0 22, 25 H 300 C. 
IIere cy 6HAe .ieABa BHAJ'oHBe. IIocAe 48 tJaCOBa rrpBn CHMIIIo~m CAa6e 
3apa3e cy ce HcnOJ'oHAH H y IIeTpIi-Kvm.iH Ha 180 C. Ha TeMnepaTyp Ma 
OA 22 H 250 C 3apa3a je Ben 6HAa cpeAH:.e jatJIfHe ca CID1nTOMHMa y 

Rao IlITO 
HOKvATvpa. Ha 
roAJU-rV H npeKO 
CTaAHO HHCKH 
Ke H3 rOAHHe y 

3aTo je 
3eMJ'oHiliTHMa 
HHQa HAH jetJaM, 
HeKa OA Aery 

YnOOel-beM 
raBOCTH", Beh H 

http:IIeTpIi-Kvm.iH
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BHAY MaAHX oKpyrABX nera DeAHtlHHe OKO 1 m m . Ha TeMIIepaTypH OA 
30° C nOCAe 48 qaCOBa 3apa3a je 6HM jow cAa6a. OA 48 qaCOBa na 
Aa/oe CHMnTOMH cy 6HAH CBe jacHHje HCnOh>eHH, TaKO Aa CMO n OCAe 
4 AaHa OA HHOKYA~Hje KOHCTaTOBaAR y IIeTpH-KYTHjaMa Ha TeMnepa
TYpaMa OA 22, 25 H 30° C BpAO jaKY 3apa3y. Ha -'AeAOBHMa AHCTOBa y 
TJIM KYTHjaMa 6RAO j e npeKo 100 nera a BHllle OA nOAOBHHe CBaKor 
AeAa AHCTa je npoIIMo. 

C 063npoM Ha TO Aa ce cpeAlha AHeDHa TeMnepa-rypa y KOqaHcKoj 
KOTAtiHlI Y TOKY BereTalIHoHOr nepHoAa (OA Maja AO oKT06pa) Kpeue 
OA ,16,7 AO 24 ° C, MO)Ke ce AaKO pa3YMeTH Aa cy YCAOBH 3a lllHpelbe 
MpKe nCTasOCTa Y TOM. pejoHY BpAO nOB01\:>HH. 

CY3EH.JAffiE M PKE IIErABOCTM HA IIHPHHqy 

Kao mTO je TO IWA BetiHHe r1\:>lmH':fHHX OOAeCTJi, IOMa j e peq 0 

MepaMa 3a IbHXODO cy36I1j aI-be, Ii npOl1lB "MpKe neraBOCTli" npeBeHUIB
He Mepe, Koje Tpeoa Aa cnpeqe nojasy 60AeCTl-I, cIIaAajy Y HajecpH
KacHHjeo 

Y Te Mepe cnaAajy: 
a) nplL'deHa IIAOAOpeAa, 
b) CIIaJ'oHBaEbe CTplbHKe nOCAe )KeTBe, 
c) npaBHAHO hy6pea.e, 
d) ynoTpe6a caMO 3Apasor ceMeml 3a ceTBy, 
e) cY36Hjalne KOPOsa, 
f) npaBHAHO HaBOAlbaBru-be IIHpHI-IqaHHX n01\:>a, 

g) Ae3J.IH$eKInIja ceMeHa. 

OHOMe KO IT03Raje HaqJiH rajelba rmpHH1.Ja y Hac 0AMax he 6HTlI 
jacHo Aa ce, M3Y3eB AOBeKAe cy30Hjaaa Kopona, 1m jeAHa OA HaBeAeHHX 
Mepa He npllMelbyje. 3aTO nllje 11M MaAO "IVAIlO otTO CMO TOKO:\f Halller 
PMa HalllAH Aa je Y Hac najpacnpOCTpaI-beHHja TioMBa, H elmilltllOspo
rium oryzae, npoysp oKOnaq "MpKe nerasocTu" nfJpHHya. 

a) ITpHMeHa l1AOAopeA3 

K ao WTO je Ben pe4eHO paIDlje, V Hac ce mrpHHaq rajH Kao MD
HOKVATypa. Ha TlojeAHHHM napu;eAaMa IlHpHHaq ce rajM R3 TO,Mme V 
1'0 HAy H upeK.o 20 rOAHHa, a TaKBHM HaqHHOM rajel-La AooHjajv ce 
CTaAHO HHCKH npHHOCH. IIopeA Tora, V MOHOKYATYPH ce KopOBCKe 6H1\:>
Ke H3 rOAHHe Y roAHHY jan,bajy y cse seneM 6pojy. 

3aTo je nOTpe6Ho YBeC'l1H DAOAOpeA cBYAa rAe je 1'0 Moryne. Ha 
3eM1\:>HlllTHMa KOA KOjHx je A06pa ApeHa:IKa MorAO 611 Aa ce raje nwe
1-1I1u;a HAR jeqaM, Ha ApyrnM ce Mo:.1<Aa Mor y rajHl'H KYKypy3, ooja HAH 
HeKa OA AeryMHH03a HTA. 

YnoBelbeM nAOAopeAa CMalbHAa 6H ce no jaBa He caMO "MpKe ne
raBOCTIl", BeUli APymx 60AeCTIi Ha nnpUHqy a 11 npHHOC 6H ce nOBenao. 

http:rmpHH1.Ja
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b) Cna.A>HBalLe CTplbHKa 

OBa Mepa 6H Tpe6aAo Aa ce cnpoBoAH peAoBHo 11 lUlAa ce nHpn
llaq rajll ca.'vi0 TOAJmy, ABe, a napoqmo caAa, KaAa ce rajH Kao MOHO
KYATYJ>a. Haj60ihe je CTPILHKY Cll<U\Jl-maTH 0AMax no )KeTBH, a 3aTIL\f 
3aOpa1'll. Ha Taj Ha"4HH 6H ce yHHIllTHAa f lhl-ma Koja 6H HIiaqe npe3H
MeAa y OCT3..I.tHMa H HAyne rOAHHe nOHOBO 3ap<UKaBaAa MAaAe 6Hh>Ke 
IIHpHl-T<la. 

Ha oBaj Ha'lHH 6H ce cnpe"4HAa II noj aBa CaMOHHlv\.HX 6UmaKa mI· 
pHH"4a Koje, KaAa cy 3apruKene, npOY3PoKyjy llpBe 3apaae KOHHAHjaMa 
Koje ce Ra IbUMa paaluxjajy. 

c) IIPaBHAHO oy6p Ii>e 

YnoTpe6a MIlHepaAHOr oyupH8a j e HeonxoAlJa aAII ce Mopa BOAIITU 
palJyna 0 TOMe KOAJIKO TjJe6a YHern 0 CBaKor 1;y6pHBa. To 3Ha1.fH Aa 
je nOTpe6Ho H3Bpumnr aHaAH3Y 3e.\ihlmnTa H YCTaHOBHTIi lIITa HeAD
cTaje, a WTa je OA xpalbHBMx MaTepHja BHmar< y 3eMAiliIIITY. 

Aanac je, aa npHMep, n03HaTO Aa cy 6HlbKe Mal:be oceTruKBe ope
Ma npOpp OKoBaqy ,,MPKC neraBOCTIl" aRO y 3eMruImrry lIMa MaJLe 

<l><>cq,opa. 

Ben je paIDfje pe-qcHo H "OKaaanO Aa ce npoy3poKosaq " MpKe ne
rasocm" IIHpuHQa npeHocH 11 IlllipH nOMony 3ap<UKeHor ceMeHa, Te je 
cmypHo nOTpe6Ho BOAIITIT paqyl-la Aa ce 3a ceTBY y noTpeo.MlBa eaMO 
3Apano eeMe. 

e) Cya6HjaILe KopOBa 

JeAHa OA na)KHI-fX Mcpa 3a cY36Hjalbe "MpKe nerasocrn" je II ey
36HjaFbe KopoBa. Y Hac ce He nOKAalba AtOBOAlRO nruKlbe cY36HjaIbY 
KopOBa. CBal<:e rOAl-me cy rnpOBH CKOPO cBYAa 3aK0POBibeHH a OAaTAe 
HacTajy aapaae TlHpTflT"Ja H TO He CaMO OA "MpKe neraBOCTU" Ben H APY
mx 60AeCTH. 

Y Hac ce npaKTHKyje Aa ce IDlpHlJT.IaHa nOh>a ApA<e aOA BOAOM 
y TOKY LteAe BereTaLtRje, Tj . OA ceTBe na AO npeA )KeTBy. Y K 01.JaHcKoj 
KOTAHHH BOAa 3a HaBoAH>anau.e AOAaaH ca nAUtrnHe, rAe nOCToje 6paRe 
3a l-LeHY aKYMYAaIJ,Hjy. T a je BOAa neOMa XAaAHa, a 3a J<AHj albe BellHIle 
COpTH nupHH"4a nOTpe6Ha je TeMneparypa H3HaA 200 C, jep je y cynpoT
HOM KAHjaIfle cnopnje. IIopacT je, TaKol5e, cnOpUjH Ha BHIllHM Tepe
HHMa Ha Koje HOAa ca 6paHe npBa CTIITHe. CTora 6u OHAO A06po Aa 
nocToje nAHTKU GaaeHH (napLteAe) y Koj HMa (311 ce BOAR MaAO 3aI'pejaAa 
npe HO lIlTO ce nyCTH y rmpHHqaHa notoa. 

3a orAeA y 
CTliTYTa 3a IllilPHlI~ 

fHLUlAa: Kinolat 
M-45.CeMe CMO 
h>aBajyllH 300 g 
cycneH3MjoM 
CTP03HOM arapy. 
Koje CMO .:k1IJ<l.lll\.<1J:'Q 

TpeI'MpaHO 
KOjy CMO 
CBaKlf CPYHrHl.{HA 

IIocAe 16 
BMX 6MhlaKa, a 
HOBh>eIfla Y3P0Ka. 

3a nOKa3aTel 
npe)l<JIBeAMx 6Jv.,a 
npHKaaaHM y Ta6. 5 

3a orAeA y r 
cpYHI'MLtMAe Kao H 
CKOj KOTAMHH Y C( 
cpeAJiHM jeAHe napl 

TpernpaHo C( 
jaHo je Ha nOBplill 
MeTap aacejaHe nOI 

http:CaMOHHlv\.HX
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g) Ae3l1H<pe1<IUIja ceMeaa 

C 063HpOM Ha TO Aa je YTDpneHO OA CTpaHe K uti b ay ash i-ja 
(19) H S u z u .k i-ja (3U) Aa l:e f lol1.Ba H. olyzal!. HaAa3H Y CCMCHY na KW~it~ 
HeJl.1a BHAIoMDMX CMMllTOMa, a Y1BpbeHo ] e Talwbe Aa ce aa ceMeHY 
HaAa3e Ii lOllliAHje floHBe, Koje Mor y Aa OAp)l(e CI.I0JY BHTaAHOCT 11 AO 
ABe r OAHue, Ae3HHq>eKW1j a ceMeHa Okl 'l:peoaAO Aa UYAe peAOBHa Mepa 
Y OOpOM npOUlB " MPKC neraliOCH.t" Ii "naAe.Ilill KAHjaHaJ..4a" . 

llplW nOKYlllaJH cy30Mjal:ba H. oryzae Ae3HHq;>CKl(HJOM ceMeHa ytnl
fbeHH cy OA ClpaH~ N 1 S II k ad o-a H AP. (26) KOjM cY lipHMeHIlAH 'fpe
THpae.e CCMeHa TOllAOM BOAOM, a KaCJlliJe je llpHMe1:bMDaHO U TpeTapaJ:be 
ca <":uSO~. UA TaAa cy tHorH aYTopli HCffii UBaAll pa3Ha xeWIJcKa cpeA
crBa (<1><>PMa.WH, cpeAcTDa Ha Oa3i:1 oaKpa H Xilille HAP.) KaKO 6H cnpe
I.JHMi rybHTKe 1'0JH HacTajy nOjaBOM "IlaAenuI KMljaHal(a", a KacHHje 
H "MpKe neraBQCTIi". X eMl1jcKa Ae3HH~eKLVlja ceMeHa, HaKO nOTnYHO 
He cnpeqaaa nojaay 60AeCTH, KOPHCHa je jep 3HanIO yMai:byje lllTeTe 
Koje HaCTajy n ojaBoM ,.,naAe)KH l<AHjaHaIla". 

HCllHnmaHa je a MoryliHocT cy36HjaIha 3apa3e Koja Hacraje y 
TOKY BcreTaIUlje OA crpaHe KOHHAnja Koje ce npeHoce Ba3AYlllHHM crpy
jaMa. MehYTl-lM, jom yBeK je IlHTaI-be Aa AH cy Ta rpeTHpalba ca eKO· 
HOMCKeCTpaHe KopHClla. 

C 063JIPOM Ha TO Aa ce y Hac HaKO HHje 6aBIiO HCflllTHBarneM 
<PYHrHllHAa 3a Ae3HHq,eKl\Hjy ceMeHa 11HpKHl:Ja, M.B CMO nOC'faBHAH orAe
Ae y TOM UHIoy Y CTaKAapH H y noloy. 

MATEPHIAJI H METOA PA,1l.A 

3a OfAeA y CTaKAapa KOpn CTI1AH CMO COPl'Y N° 69, CeAeKl\ajy MH
cTHTyra sa ffilP:WJalJ y KOl.faHaMa. HCllilTHBaAJl Ci\10 cAeAeliHx neT <PVH
rm.uIAa; Kinolat.. 15, Lek inol 15, L ekinol 15 S, Lekinol 15 TC H Dithane 
M-45. CeMe CAlO Hajnpc rpeTHp aAH HaBeAeHl1M qlYHrHl\HAHMa, ynoTpe6
loaBajyliH 300 g Ha 100 kg ceMeHa. IIocAe Tora CMO ceMe 3apaJKaBaAH 
cycneH3HjoM floHBe Kojy CMO npeTXOAHO oArajHAH Ha KpOMnHp AeK
CTP03HOM arapy. Kao KOHTpOAa CAY)KHAO HaM je HeTpeTHpaHO ceMe 
Koje CMO 3apa)KaBa.\.H cycneH3ajoM fihHBe. 

TpeTHpaHO ceMe Ha HanpeA HaBeAeHH Ha'ffiH cejaAH CMO y 3eMIoY 
KOjy CMO npeTXOAHO Ae3HH<pHKOBfu\H 0,5% paCTBopOM <popMaAHHa. 3a 
CBaKH cl>YHrHIUlA HMaAH CMO no qentpn caKcHje ca no 50 3pHa Y cnaKoj. 

IIocAe 16 AaHa OA ceTBe H3BplllHAH CMO 6pojalbe H3UJ'lKAlIX 3Apa
BHX 6H..t\,aI(a, a oOoAeAe H npooaAe KAlljaHQe CMO nperAeAaAH 360r yCTa
HOBloelba Y3poKa. 

3a nOKa3a'felhe e<j>HKacHocm Y3HMaAH CMO rrpOl\eHaT KMljaABX 
rrpe)KHBeAHX 6H!oaKa. A06HjeHH nOAatUI cy CTaTH fHt.{KH 06paoeHH H 
npl1Ka3aHH y Ta6. 5. 

3 a OfAeA y noloY KOPHCTHAH CMO cOPTY Arborio Bjanko H ReTe 
<pYHI'Hl\HAe Kao a y OfAeAY y CTaKAapH. OrAeA je nOcTaBloeH y KoqaB
CKOj KOTAHHH Y ceAY ,L\OAHH rIoMor, MeCTO 3BaHO "BlIHHl.JKa BaAa", y 
CpeAHHH jeAHe napl\eAe mlpHHl.Ja OA OKO 0,5 h a. 

Tpernpaao ceMe noj eAHHHM lIanpeA HaBeAel1HM <PYfITHnRAHMa ce
jaHO je Ha nOBplIIlllrn OA 1 ml, y qeTlfp H nOHaaloai:ba. CBaIOI KBaApaTHH 
MeTap 3acejaHe nOBpImlRe UliO je oABojeH OA cyceAHOI 3a 0,5 111. 

http:mlpHHl.Ja
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PB3YJITAnI OuelbHBalbe 
H3BpmeHO 8. 

Ta6. 5. Hcmuusalbc npenapara 3a Ae3HHq,eKURjy ceMeHa mIpHli"la V CTax.,\apa 


Tab. 5. Tests of prepara tions for rice seed disinfection in the greenhouse (HIlT. no 

YTBpoHBalLe 

Ou, 1 
nyHHAH j om j 

Ta CKaAa 

Y 1976. 
6e3 

% 3APaBHX 6HA>aKa 
h ealthy plants 

PeA. O.npenapaT6p. nOHaBA>au.aPreparation 1.M Replications 

1 2 3 4 

2. 
1. KmiOMlT 15 38 46 40 44 42 

2. An'rxaHe M-45 36 54 58 44 48 3. 
3. AeKHllOA 15 TC 52 58 72 60 60,5 

4. AelGlHOA 15 S 50 58 64 42 53,5 4. 
5. AeKHHOA 15 48 56 54 54 53,0 

6. KOHTpoMl 22 16 32 24 23,5 5.
Control 

NZR 5% - 8,65 
NZR 1% - 11,96 

Kaxo ce H3 Ta6eAe BHAH, n OCToje CHTH1Iq,HKaHTHe pa3AHKe H3Meliy 
CBHX HCnllTHBaIUlX q,yttnfiUlAa y OAFIOCY Ha KOHTpoAy. MellyrHM, BpAO 
3Ha1.JajHc pa3AHKe .H3Meby cpYHrnLUIAa nocToj e CaMO H3Meoy L ekinol 15 
TC H Kinolat 15 Kao H H3Meoy L ek inol 15 TC H Milhan M-45. H3Meoy 
OCTaAHX cPYJU'HllHAa 3Hal.JajHHX pa3Al1Ka HeMa. 

CBax neT cPYHTIIIUIAa cy ce IIOKa3aAH ecPm<aCHRl\l Y CY36HjaH>Y 
rh>HBe HelminLhosporium oryzae, c I'HM mI'O je Lekinol 15-TC Baj eq,H
KacHHjH. 

Y DOmCKOM OfAeAY A06HAH CMO BpAO Aoope pe3YATal'e, AleOYI'ml, 
CTeneH ecPHKClCHOCTH nojeAuHHX q,yHrHLtHAa HHC~"(O MOr Ali Aa YCTaU0
BUMO 360r KaCBe )J{eTBe. 

PE3MCTEHTHOCT IIHPl1HtIA ITPEMA HELMINTHOSPORIUM 

ORYZAE BREDA DE HAAN 


IIpeMa ImOCTpauoj AHTepaTYPn, AocaAanIlIill pe3YATaTH RCnuTJI
BaH>a pe3HCTeHTHocTu COpTH II AIIHHja mlpHH\.fa npeMa ,.MPKOj nem
BOCTU" YKa3Yjy Ha H>HXOBY BeAHKY OCerh>UBOCT. 

Y3HMajytIH OBO y 063UP, KaO H nocAeAHI(e Koje Mory HaCTaI'U 
npUAHKOM jat.Ie nojaBe 0601DeH>a npoY3poKoBaHor oA CTpaHe Helmintho
sporium oryzae, a HapOt.IHTO HMajynu Y BHAY Aah>H ceAeKllHoHu paA 
Ha nHpHHl.JY, 6UAO je nOTpe5HO npoyqHTH KaKO ce nOHamajy HeKe Hawe 
AOMane :II HHTPOAYKOBaHe copTe npeMa ,,MPKOj neraBOCI'H". 

OsHM npoyqaBalbUMa 06YXBahene cy 6Hh>Ke y <pa3U OA l\lAeqHe AO 
BonrraHe 3peAocTH, y YCAOBHMa npHpoAHe HHq,eKlUIje. 

6. 

je 6HAO 
a 8 Kao De::IHC1reH'r~ 

Y 977. 

Arborio B 
N 30-303 
B 30-281 
Uzros 275 
Pierot (R) 
Rover Bela 
Rinaldo Bers 
Leucino 

Americano 11 
Ronko Gibo 
S-136 
Rafaelo 
Euribe 
Rizzotto 
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OueH>HB8.H>e CMO BpllIHAR Y TOKY ABe rOAHHe. I1PBO OlleI£HBaILe je 
H3BPWeHO 8. oKT06pa 1976. a APYro 8. AeueM6pa 1977. rOAHHe. 

YTBpbmJaFbe oceTIDHBOCTH COpTHMeHTa BpllleHO je no CKaAB Aluko 
('-UIT. no Ou, 1972), Koja ce cacTojn OA meCT jeAHHJIua" KOjy CMO Ao
nym;IAH jom jeAHoM H 06eAe)KHAlI je HyAOM (0). 

Ta CKaAa (Aluko) je cAeAella: 
O. 	 6HA>Ke 6ea TparoBa 3apa3e, 
1. 	 BHeOKO peaHCTeHTHe - caMO MaAe MpKe nere, HeKOJ\HKO H.AH 

BHllle, BeAHtIHHe rAaBe lUiOAe, nOHeKaA TelllKO npHMerne IFl 6ea 
HeKpOTH'IHe 30He, 

2. 	 peaHcTeHTHe - nere BeAHqHHe 0,5-1 mm H 6ea HeKpOTJ.ItIHe 
30He, 

3. 	 YMepeBo peaHC1'eHTHe - MaAe OKpyrAacTe HeKpOTHl:£He nere 
OKO 1 nun y npeqHHKY H OI~eHe 6paoH AHHBjOM, 

4. 	 yMepeHo oceTA>nBe - TIlmNHe 6paoB nOBpeAe, OBaAHe 1-4 mm 
Ayre, C BeAHKHM HeKpOU:lqHHM UeHTpOM II 6paoH HeKpOTIIQHOM 
JiBHL(OM, 06HqHO ,MaH>e OA 50 nera Ha jeAHoM AHCTY, 

5. 	 OCeTA>.HDe - opojHe (50-100) p a3BHjeHe nOBpeAe V rpyIIH OA 
4 H Brune, HellITO Mathe OA 1/4 AnCTa je ymlllITeHo, 

6, 	 BpAO OCeT/nllBe - BeAHKe nOBpeAe Koje ce 6p30 umpe, OKO 
5 rom Ayre, MRor06pojHe (Brune oA 100 acra Ha jeAHOM AHcry) 
1'1 Bmne OA 1/4 AlICTa nponaAa. 

PE3VJITATlf 

Y 1976. rOAHHH OueH>eHO je yrq7JIHO 100 COpTH IlHpHHqa: 54 copTe 
j e 6HAO 6ea TparOBa 3apa3e, 24 oueCbeHe cy Kao BHCOKO pe3HCTeHTHe, 
a 8 Kao pe31fCTeHTIIe. 

Y 1977. TOAHHH OI{eu.eHe cy 122 copl'e, OA Kojnx cy 46 6HAe 6ea 
TpaToBa 3apa3e, 34 cy ce nOKa3aAe BHCOKO peam.:TeHTHHM, 20 peaucTeHT
HRM, 12 YMepeHo peaHcTeHTHHM H 10 COpTlI je 6HAO yMepeao oceTAlHBO. 

Y 06e roAnHe, CaMO cAeAenHX 27 COpTH 6HAO je 6ea TparoBa 3apa3e: 

Arborio Bjanko x N 30-303 Karbenta 

N 30-303 Rb x Balilla x Rb 

B 30-281 liso 

Uzros 275 Bahia 

Pierot (R) K 2~9 


Rover Bela BalilLa 

Rinaldo Bersani Ronko 

Leueino CezaI1iot 

Americano 1600 Profesor Lange 

Ronko Gibo Dosel 

S -136 Rocca 

Rafaelo Triunfo Fazone 

Euribe Rizzotto x R. B. 

Rizzotto 




l 
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CAeAenHX OCaM coprn je Ol{elf>eHO Kao BHCOKO peallCTeHTHe: R-2S3, 
Sesila, Farry, Franco l)ancarolo, Olecenengo, Rip 10, Vialont 100/15 
II R 76/6. 

OueHa p caHcTeHTHocrn DllpHH1.Ja npeMa ,,MP IWj lIerasocm" y IKMr 
CKHM yCAOBliMa H npHpoAlloj RH4>eKIlujH He 61:1 MorAa y qeAocTH Aa 
ce npmrnaru, jep npanel:be pe311CTeHTHOCTII y npHpOAHlIM YCAOBHMa Tpe
6aAO 6a Aa ce OABHja BID1le OA ABe rOAHHe. MeOYTHM, .l\1HllLh lba CMO 
Aa nopeA npanelba peaKQlIje COpTH y npnpOAIUIM YCAOBHMa, Tpe6aAo 
6n: BpllUlTH H BelliTatIKe J.lHOKYMll{Hje OApeDt!HHM paapeOel:LHMa cycneH
3nje cnopa y Be1.JeplhllM qaCOBHMa. 

A06HjeHe pe3lLCTeHTHe copTe Tpe6aAo on ylUbyqHTH y AatoH ce
ACRmtOHII paA Kao Morynu .H3BOP OTllOPHOCTH. ilopeA Tora, It3BOpe OT
nopHOCTH Tpe6a Tp8)KIITII y jow umpoj KOAeI<l-'njH MeOYHapOAHIIX copm 
wlpIDNa_ 

3AKl'o VtIAI< 

"MpKa neranOCT" rrnplfH\la KOjy npOY3poKyj e HelminLJzosporium 
oryzae Breda de Haan, cnaAa Mety eKOHO,vICKH Haj3HatIajHHj e 60heCTH 
OBe Ky hTYPe H 1'.10;'1 e ce peliH Aa je pacrrpoc·rpaJ-beHa y CBHM nOApyqjHMa 
CBeTa KojIL\o1a ce flHp rmaq rajn. 

TOKOM HBOAaI.{Bje rloRBe ca TmpmNa HanIhH C.I\10 BHTahHe ;\1HIteAHje 
Ha 6llibHIThi OCTaLtllMa rrpe3lL\IeARX y noloy. f/bHBa je J!l3OAOBaHa H H3 

YCKAaAIilllTeUor UHpHHtIa cTapor rOAllHY A8Ha. 
fibIIBa ce y npHp OAJl IIlHpH yrAaBHOM KOllHAHjaMa y3 nOMon Ba3

AYIIlHIlX C'rpyj a, ceMCHOM, 6H1oHHM oCTau,UMa, caMOHliKAHM 6HIoKaMa 
ImpIDItIa H KOPOBCKHM 6U/bKaAta. 

M O)Ke ce pefiH Aa 60AeCT KOjy npoy3poKyj e r loUBa H. o1"yzae, lIMa 
ABa 06AHKa: "naAe)K KAujaHaua" H "MpKa neranOCT" . TIPBH 06AHK ce 
janloa OAMax no KAHj alby HAR HJ1UalbY, a Apyru TOKOM IteAe BereTa]~Hje . 

Ha AMery ce CHMnTOMH HcnOJbal::lajy y SHAY nera; y nOqeTKY cy Te 
nere cHTHe, oKpyrAacTe, upBeHKaCTo-opaOH 60je II H Y SHAY TaMH06paOH 
Ta"lKHua, AY)Klrne 2,0--4,5 mm, a IDHpHHe 0,5-1,5 mm. Y DOBOIoHlTh{ 
KAHMaTCKMM YCAOBHMa 3a napa3HTe, nere Mory AOCTHliM AY~ H 
OA 1 ern. 

Ha AHCtIOM pYKaBIW rmHB8 T'dKOOe H3a3HBa nojasy nera, aAH ORe 
cy CHTHe H He AOCTl'DKY HHKaA BeAWllffiY nera Koje ce jaatoajy ua 
AHII1liy. 

Ha cTa6AY - aKO je HaDaA fJbHBa CAa6 - , He AOAa3H ODH1.JHO AO 
Ilojaae nera. AKO je HanaA jaK, ORAa ce H Ha lbelllty jaB/Dajy OHTHe nere 
eAHIlCaCTOr 06AHKa. 

Ha MeTAHUH ce CHMllTOMH 60AeCTIJ j anloajy Ben HeKOAIIKO AaHa 
no KAacalbY y BHAY CHTHHX, TaMHOMpKHX KAY upHKaCTHX nera Ha 3pHH
Ma. KacHHje ce Te nere nonenanajy, Menyc06Ho cnajaj y npeKpHBajynH 
"IeCTO ueAO 3pHO. JaKO 3apaA<eH8 3pHa oCTajy cAa60 HaAHBeHa H cAa60r 
KBaAHTeTa_ 

Y HHKy6aUHoHHM orAeAHMa nOKa3aAO ce Aa je 3a OCTBapea.e 38
paae HeonxoAHa BHCOKa peAaTHBHa BhruKHOCT Ba3Ayxa y TpajaFby OA 
24 qaca, OAHOCHO 48 "Iacona npH TelllUlepaTYPH 22-30° C. 

Y npel~eHT~ 
Aajy: npHMeHa 
CeTBy, cy368jalbe 

IIopeA 
Tpe6aAo 68 Aa 
oryzae. 

Com neT 

4. Ashour, W. 
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Y npe:neHTHBHC Mepe, Koje Tpe6a Aa cnpeqe nojaBy 60AeCTH, cna
Aajy: npHMeJIa IIAOAOpeAa, oy6pelbe, ynoTpe6a caMO aApaBor ceMeHa aa 
ceTBy, cy36Hjalbe KopoBa H npaDlL\HO :aaBOAIDaBaH)e. 

ITOPCA HUBeAeHHX arpOMcpa, ,l,C3ITHcpeKl{Mja ceMeua cpy}mu~HAIIMa 
l'pe6aAO 6H Aa 6YAe peAOBua Mepa y 60pOH npOTHB Helminthosporium 
oryzae. 

CBHX neT <pVJfl'HI{HAa Koje CMO KOPHCTHAH nOK83aMI cy ce ecPH
KaCHHM y cya6Hjalby r./bHBe. MeoYTliM, <PYBfH.I.UiA Lekinol 15 TC je 600 
Haj ecpHKacHHjH. 

HCI1HTHBaRleM pC3HcTeHTHocTH 122 copTe nHpHlNa y KOAeKIUljH 
HHcTHTyTa 3a llHpHHat.I y Ko<{aHHMa y TOKY ABC roAHHe (1976. H 1977) 
Y nOIoCKHM YCAoBHMa H npH npHpoAHoj HHq,eKqHjll, YCTaHoBHAH CMO Aa 
je caMO 27 COpTH 6HAO 6ea TparOBa aapa3e, a oca\{ je oqelbeHo BHCOKO 
pe3HCTeHTHHM. 

MeoyTHM, MJmIA>elDa C 10 Aa nopeA npanelVa pe~ja COpTH Y 
npHpOAHHM yCAoBHMa, Tpe6aAo 6H BplllHTH H BelllTaqKe HHoKYAaUHje 
H Ha Taj HalJHH HCnHTaTH IbaXOBV pC3HcTeHTHocT. 

A06HjeHe pe:mcreHTue copTe Tpe6aAo 6a YIVbyqHTH y AaloH ce
AeKqaoHlI PM Kao Moryhe H3BOpe oTnOpHOC11H. IIopeA Tora, H3BOpe 
ornopHOCTH Tpe6a Tpa)f{lfiH y jom lllHpOj KOAeKqHjH nHpmNa. 
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A STUDY OF HELMINTHOSPORIUM ORYZAE BR. DE HAAN 
- A PARASITE ON RICE IN THE KOCANE VALLEY 

by 

llija Karov, M. Sci. 

Summary 

Black point of rice, caused by Helmitlthosporimn oryzae Breda de Haan, 
is one of the economically most important diseases of this eullure, widespread
in all parts of the world where ricc is grown. 

Having isolated the fungus on rice, the present author found vital mycelia 
on plant residua which had overwintered in the fjeld. The fun."ous was also 
isolated on rice whi h had been storoged for a year. 

In nature, the fungus mainly spreads by means of conidia with the aid of 
Illr currents, seeds, plan t residua, spontaneously growing rice plants and weeds. 

The diseose caused by the fungus H. oryzae can be said to have two forms: 
.. se dling burn" and "black point". Tbe former occurs immedia tely after germi
nation or em rgence, the latter throughout the growmg period. 

On the leaf, the symptoms are manifested in the form of points or spots, 
which are small at first, round and red-brown in colour, or else in dark brown 
points 2.0--4.5 mm long, and 0.5-1.5 mm wide. In climatic onditions suitable 
Lo tbe parasite, the spots can reach Lhe length of 1 cm. 

On the leaf sheath, the fungus also causes ots, but these are small and 
nl!ver reach the dimen ions oC tlle spOlS occurring on leaves. 

On lhe stalk, there are usually no spots if the attack cC the fungu is 
weak. If. however, the attack is strong, there will be spots on U,e stalk to 
small and elliptic in shape. 

On the tassel, the symptoms or the disease occur as early as a few days 
alter headiT'g, in thc form of small clark brown or almost black points on the 
kernels. Later the points increase in size, merge and .often cover the entire 
kerneL St rongly infested kernels remain poorly filled and arc of poor quality. 

The incuDation tests conducted showed that high rc\ative air humidity is 
r quired for the infection to take place, for a 24-hour period, or for 48 hours a t 
U1C temperature of 22-30oC. 

The prevention measures needed in counteracting this disease include the 
following: crop rotation, f rtilizer e. selection of uninf.:cted seed for planting, 
weed control and correct applica tion of irrigation water. 

In addition to the above cultural proctices, disinfecticn of the seed by 
ILlngicides hould be a r uline measure for purpos s of H. ol'yZae control. 

All the five fungicides pplied by the present author proved efficient in 
the fungus control. However, the fungicide Lckinol 15 TC was found to be the 
1110St efficient. 

Examinations of the resistance of 122 rice varieties in Ule collection of the 
Rice Institute in Kocane in a two-year period (1976-1977), carried out in field 
conditions with na tural infection, hawed t hat only 27 varit: ti s bowcd no s igns 
of the disease, while 8 were valuated as h.ighly resistant. 

In the au thor 'S cpinion. the necessary measures of black poinl control, in 
addition to observations of the response of varieLies in natural ·ondilions. should 
include artificial inoculalions in order to arrive at realistic estimates oE their 
resistance to the disease. 

Tbe re istant varieties d veloped should be included in further selection and 
breeding programmes as sources of potential resistance. Besides, sources of 
resistance should also be searched in an even larger collection of rice varieties. 


