
luoK6J2.91 IYU I SSN 0372 • 78661 

INSTITUT ZA7.ASTITU BI U A I Z IVOTNU SREDJNU- BEOGRAD 

INSTITUTE fOR PLANT PROTECTION AND ENVIRONMENT -13ELGRADE 


v 

ZASTITA BILJA 

PLANT PROTECTION 


VOL. 45 (3), No 209, 199-'l. 

Za~tita bilja Vo\.45 {3) Br. 20Y (str. 157- 228) Beograd, 1994. 

http:luoK6J2.91


Za~tita bilja, Vol . 45 (3), br. 209: 157 • 228 (1994) Beograd 

CONTENTS 

Original scientific papers 

M. J~·anovic and D. Jomnovic 
Alternaria altemata a new parasite of tobacco in Serbia . . . . . . . . . . . . . . . . . . . . . . 167 

M. Arsenijevic, S. Durisic and D. Miloievic 
Erwinia carotovora subsp. atroseptica, POiato Pathogen in our Count!)' . ... .... 169-178 

S. Stojanovic andJ. Stojano~·ic 
Frequency of virulence alleles in Erysiphe graminis horclei population . . . . . . . . . . . 185 

V. Ve/imirovic 
InOucnce of Verticillimn lecanii Viegas on 
Coccus pseudomagnoliarum Ku wan a . . . • . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . 187-193 

I. Si1•fev and M. Drngrmic 
The Characteristics of the Entomopathogcnous 
Fungus Pandora neopalridis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. . . . 20l-202 

I. Siveev and M Droganic 
UV Rays and Pandora neoaplridis Conidia 207 

T. Traj~evski 
Effect of temperature, pH and nutrient media on the growth 
ofPhitophthora capsici . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 214 

P.Peric 
Relationship of Trialeurodes vaporariomm Wcstw. 
(11om.: Aleyrodidae and its Parasitoid Encarsia fonnosa G~.~· 
(Hym.: Aphelinidae) ........ ..... ....... .. . .......... ... . :. . . . . . . . . . . . . . 220 

D. Kmjaic, S. Krnjaic, J. Dimitrije\•ic i R. Putnik 
Distribution and population density ofllereroderafici in the 
glasshouses in the area o£ Beolgrade . . .. . .. .. .. .. . .. . .. . . .. . . .. .. . . . .. .. . . 225 



167 Za!tita bilja, Vol. 4S (3). br. 209: 161-167 (1994). BCO&Jlld 

Ln'ERAnJRA 

Dim ea k a, V., Task os k i, P. (1991): Altmutri lonJjpe11s, tllc cause of brown spot on tob11eo. tuUm, 41, 
9·10. 331-340. 

II o pkin a, J.C.F. (1956): Tobacco disease&, commonwealth Mycol In,t. Kcw. Surry. 178p. 

IvanovI~. M. &J ovanovi~. D. (1993): Mrta pcgavost lilta orijaualnos &hMna u Srbiji. Prvojup­
loYalslco UYCIOYIJ!je o zaltiti bilja. Vmjal!ka Oanja. (Zbomik rc:zimea). 

Iva novit, M. (1992): Mikoze biljab, Naukl, Bc:ocract. 

L 11 c: u,G.B. (1965): l>jsaSC$ of tobacco. Scarecrow Press Inc:., New Yort. 489 p. 

Ram m c.\'Oft" L u c: a I G.B., (1963): cpiphytoiO&Yof tubacw brown spot c:aiiSI.-d I:Jy.AhtmDrio longlpms, 
Phytopathology, 53: 4S04SS. 

Shew, II.D. It Lucas, G.D (1991): Compendium oC Tobacco Disca~. APS rrtcu, The Ameri<:an 
l'hytoplltholu~ical Society. 

Sobers , E.K., 0 ou p11 i It, Jr. (1968): MorphoiO&Y. PathogC~ticlty, llnd Cultural Charact&:risllc: of Sin&le 
Conidium Isolates or Alternarialongi pc:s. l'hytopatholugy, 58, 202·205. 

Stave Iy, J .R .. M a i n, C. E. (1970) lnnucn~ or Temperature and Other Factors on lnitation of Tobacco 
Brown SpoL Phytopathology, 60, 15?1·1596. 

Tiada le , W.D., It Wadkins. R.F. (1931): Urown spot of tobacco C'<i uscd byAftm1t11io lon~pms{fJI. & 
Hv.) n. comb. Phytopathology. 21: 6-tl~. 

(l'rimljmo 13.0-1.199-1.) 

ALTERNARIA ALTERNATA A NEW PARASITE OF TOBACCO IN SERBIA 

)1. lvancwlc 

Fac ulty <lf Agriculture:. lldgradc-7.cm un 


J). J 0\-.110\'Il 

Tobac:allndustry. Nil 


Summary 

llu~d on the studies of the causer, of the ~ far unknown di~ru;cs, brown 11pot nr tobacco 
leaves in Serbia, the folo\"ing conclusion can be made: 

• Druwn spot nf tubacco leaves of semi oriental and oricntclltobucco in Serbia is caused by 
Alternaria ttltUMta (Fr. ex f'r.) Krei.'iSCl 

- Brown ~;pot of toh<lcco leaves .i.~ .. new di~casc of tobacco in Scrhia , even though the causer 
of the uisc11.o:e,A. n/Jemara, is responsible for a number ufdi.~ascs orvegetables and other plants. 

·Symptoms of the discal'C, ic.lcnt ical 10 tho~c nmicc<.l um.lcr the C<lndiliuns of spontaneous 
discnsc~ were uhtaincd hy artificial inoculntiun of the !Obucco 1~1vcs. 

·When grown at i'GJ\A. a/temntn has the bl."lll &fU\\1h at temperature of26-29"C. The 
fungus has the best gnl\vth on apple ag;~r media. butthe best sporulation was on carrot agar media. 

http:lldgradc-7.cm
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ERWINIA CARO'fOVORA SUBSP. ATROSEPTICA, POTATO 

PATIJOGEN IN OUR COUNTRY 


From Infected plants and stored potato tubcn, several strains or bacteria with 
white coloniea have been isolated. Their path ogenicity was proved b)' artiriciallnocula· 
tion or plaftt4 and tubers rcprndudn& tbe symptoma of dillcase similar to diose 
mani{c:~tcd after spontaneous infection. 

Morphological, cultural, biochemical and physiological, as well as sc:rological 
properties indicate that the strains cx11mined belong to the bacterium Etwinill 
.:aTtJtmVJNiSp.ati'O#pfka,a potatopathoceu becoming mon1and more Cn:quecn in thia 
country. 

Key K'ords: polato pll!nts, tuberJ, bacterial strains, pathogenicity, Erwinla 
caro#O't'OI'a s,ublp. OII'UIIepfic11, symptoms, bacteriola&ical properties, ELISA lest. 

Introduction 

Bacterio!lcs represent important and frequent diseases of potato io many countries in the 
wortd (8enlio¢1u ct al., 1991 ; Dain and l,frombclon, 1988; KOdela, 1986; 
N au mann ct al., 1978; Tanli, 1984; P~rombelon and Kelman, 1980, 1987); and 
ochers). Some of them arc ranked among quarantine diseases and by spreading . tbcy reacb new 
potato growing regionA, causin& big damages. In this rountry, bacterioses of potato have been 
at udicd rather rarely and hence our insufliccnL knowledge on them (P a n I~ , 1964, 1976). 

In recent years, hDWCYCr, tbcy became more and more frequent in crops orvarious potato 
varieties and on tubers during their keeping aod storing (A r s c n ijc vi~ et at., 1989, 1990, 1993, 
1994; I\ r s c n i j c v i ~ und 0 I i v c r a J tl v a no v i ~, 1991 ). 

A ll uflhis induocd us to deal in a more detailed way \\ilh the i5.'iue oftlccurcnc:c aod spreading 
,,f potato bactcri<~s in this COUll)' and to invelltig:•tc the chanlcteristics <lf the ~tho~a ·their 
causul ugcnts. The aim wus to get bcucr k.nowlcdgc on present spcd~:s and possible detecting of 



185 :t..a!tita !'Iiija, Vol. 45 (3), br. 209: 179· 185 (1994), Beograd 

W ~ l:t, G., K ran 1., J., (1987): Effects of recombination on races of a barley powdery mildew population. 
Plant Pathology, 36: 107-113. 

W iII i am, R.B., Susan,E.B. (t975): Aggregation ofhost cytoplasm and the the Connation ofpapillaeand 
haustoria in powdery mildew ofbarley. Phytopathology, 6S: 310-318. 

WQ I C 	e • M.S., S c h warz bach ( 1978): Patternsofl'lK%Schanges in powdery mildc.ows. Annual Review of 
Phytopathology, 16: 159-180. 

Wolfe, M.S., Knoll, D.R. (1982): Populations of plant pathogens: some COI\.'ltraints on analysis oC 
variation in palho~nicily. J•lant rathulogy, 1: 79-90. 

(Primljenc 25.02.J99J.) 

FREQUENCY OF VIRULENCE ALLELES IN 

ERYSIPHE GRAMINIS HORDE/ POPULATION 


S. Slujnnuvlf and Jovanka StojRnovlt 

Agricultural Research Institute, Belgrade 


Center for Small Grains, Kragujevac 


Summary 

In 1990 to 1992, 252 isolates of parasitic rungus Erysiphe graminis DC. f. sp. hordei Em. 
Marchal rrom Serbia were analysed for virulence tu barley resistance genes {table 1 ). 

The results show that in the sexual population of this parasite lhe most frequent were 
virulence alleles V-38(98,81%}, V-41/14.5 (96,03%), V-g+V-CP (94,0.5%), V-h (93,25%), V-La 
(88,94%) and V-nn (82,14%). Frequencies or V-a, V-p and V-a9 in au regions were low (3,57­
9,92% ). No isolate virulent to ml-05 was deteaed. 

Flve lhe most common phenotypes (1437286.5, 14210561, 13357585, 9687049 and 
1384SSOS) predominated in tbe populatiom, wilb 29,30% ofall isolates. 
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Ori&inal scientiCic paper 

INFLUENCE OF VERTICILLIUM LECANU VIEGAS ON 

COCCUS I•SEUD01\o1AGNOLIARUM KUWANA 


EntbomophAgous fungus Verticillium lecanii V i e g a s is one ot significa nt !ac· 
tors in uecrease of population or scale CocciJ$ pscu(/Qmagnoliorum Ku wa na on the 
citrus trees in theareaorYugoslavseacost. lt isespeciallypr~cnt o n thcscalcson those 
sites, respectively gi'OVC5, which ha\11: humid conditions. It attacks scares in aU develop­
mental ins tars. At places this (ungus causes scales mortality to the ra te or 98%. 

Key words: citrus, fung us, Vertici/lium /ccanii, scale, Coccuspseaulomagnoliarum , 
Yusoslav coM I. 

Introduction 

During the study of scale Coccus pseudomagnoliamm K u wu n a on tbe citrus trees in the 
region ofYugoslav seac~t,we have recorded Ihat in its populations decrease io natural conditions, 
in addition co parasites and predators, an imP.onant role also belongs to pathogenous fungus 
Venicillium (Cephalosporium) /e(tmii Z i m m .1> 

For the first time we reoorded in spring ( May) 1975 in tbc experimental tot of citrus trees, 
that juvenile females change thei r colour and die. But, this has been a rare pheno menon, observed 
only ~tt the experimental lot, and we have not paid much allen lion toit. Jlowever, already io a utumn 
of the same year, the fungus started to spread, a nd on the sa~lcs creation of whitish coating was 
being rcoordcd. The number or attacked scales increase..,,at the beginn ing in o n the parts of trees 
bran~.;hCS lying c!O!ic to the lamJ in the grove, and than in up parts. Scales di!\Case ~pread further 
also ln o ther orchards, and especially in period ofmore humid weat her during the autumn, winter 
and following ~pring. 

We found thllt fungus V. leumii also infects other species of scales including black olive scale 
Soissetin oleoe, V c I i m i r o v i c ( 1980) and l'ull•in«ria floccifem. Scales of all developmental 
stAges were infected . 

1) 	Fungu~ dct-:rmin~rion ha.s llccn 4X>Ofitm('U by ur. G . Zi m m c r mann (Institute fur biologishe 
ShMiint::o>hc:kiimpfur.g. Oarm~t<adt). 
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TilE CHARACTERISTICS OF THE ENTOMOPATHOGENOUS 

FUNGUS PANDORA NEOAPJJIDJS 


1. Slvee¥ and 1\t, Dm~:nnlc 

Institute for Plant Protection and Environment, Beograd 


Summary 

Entomopathogcnou3 fungi from the order E'ntomophthorales in the nature often cause the 
occurrenc:c: ofmycosis in large prevalence. In the leaf aphid populations cpizootia of myoosisoccur 
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regularly. However, as a rule, they occur late, in high population density, when the economic 
damage threshold is exceeded (S i v c e v , 1981 ). The most numerous cntomopathogenous fungus 
on leaf aphids in P. neoaphidi$ (remaudiere etllennebert) Humber. 

The goal of this paper was to prove the dependence and the number ofP. neoophidis conidia 
which is formed on the development stages of B. brassicae, pathogenicity, duralion of the period 
of incubation and the effect of this fungus on the fertility of the infected aphids. 

The results showed that the number of formed and ejected conidia depends on the dimension 
of the host body (Graph. 1). The largest number of conidia was found in wingless adult aphids, 
where was on average 39.969 of conidia. With the bcx.ly dimension, the number of conidia also 
decreased, so that the lowest number was found in larvae of the first stage and only 3.865 conidia 
on average. 

By probit analysis of the data it was proved that the middle lethal doses of conidia of this 
fungus for B. brassicae, in the conditions of trial has maximal estimated probality of 6,47 con­
idia/mm2 (Graph. 2) With the probability of 95% it can be expected that the real value of LD is 
between 5,15 and 8,46 conidia/mm2 . In trial conditions, at the treatment with 1 cooidia/mm2 the 
total mortality was 10%, with 9 cooidia/mm2 it was 81%, with 19,5 conidia/mm2 it was 76% and 
with 61 conidia /mm2 it was 98%. 

At 20"C the aphids die in the period of 3-6 days with the average duratiC>n of incubatio n of 
3,8 days (Graph. 3). At the temperature od 16°C aphids die in the period between 3-7 days, with 
tbe average incubation pe riod of4,4 days. At the temperature of 6°C, the infected aphids died from 
the lOth to 13th day with the incubation period of 11,8 days on average. 

The longevity of the infected aphids is considerably lower (Tab. 1 ). The infected aphids in 
relation to the healthy lived shorter, from 23-33%. In respect to the number of born aphids it can 
be seen that at 21,50C the fecundity decreased for 53%, while in the treatment at the temperature 
of 16° it decreased. 
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UV RAYS AND PANDORA NEOAPHJDJS CONIDIA 

by 

I. SlvCev 11nd M. Drftgnnl~ 

Institute for Plant Protection and Environment, Belgrade 


Summary 

Entomopathugcnous fungusP. neonphidis has the biggest importance in causing mycosis in 
cabbage aphids population during the spring-summer and autumn maximum of their numerous­
ness, but regularly it occurs late, when the aphid population exceeds the economic damage 
threshold. It is considered that the decrease of the quantity of infective inoculum, under the level 
on which it can be registered, is among the most important factors which bring to the late mycosis 
occurrence. The factors which in nature can cause the mortality of the fungi are numerous. In 
many cases it has been shown that UV pan ofsun spectrum has harmful effect on microorganism 
(Ben m z, 1987). lbe conidia of entomopathogenous fungi of the order Emomoplrthorales are 
also susceptible on it (B robyn ct al., 1985, Carruthers, ct al., 1988). 

The aim of this paper was to prove how fast the conidia ofP. neoaphidif loose the germination 
energy when exposed to UV factors with the length of 254 nm and 366 nm, in laboratory 
coniditions. 

The conidia used in the trial were obtained from, the cultures of P. neoapl1iclis, which were 
grown on EY medium. Petri dishes were turned upside and every five minutes were rotated over 
the covering gla~, where the conidia for the trial were collcdted. These conidia were treated 15, 
30, 60 and 90 minutes by UV rays. After the treatment, the conidia were kept in optimal conditions 
for germination in the course of 4 hours and 30 minutes. 

The germinability of conidia used in the trial was 95,3%. 
It was proved that the conidia loose germinability faster when course of 90 minutes of the 

exposition around 70% conidia loose the germinability. This points to the fact that the most of 
conidia exposed to the direct sun radiation during the typical summer day can loose the ger­
minability and that the UV radiation is an important factor of the mortality or conidia. The 
exposition of the conidia to the rays of the wavelength of 366 nm, which are on the limit of the 
visible part of light spectrum, has less harmful effect on Ihe germination ofconidia. Based on this, 
it is expected that the conidia exposed to the diffuse light, in the shadow o( plants loose the 
gcrminability considerably more slowly. 

llarmful effect ofUV rays or254 nm turns out also in the shorter lenglh of lhe initial hyphae 
of the exposed conidia (Fig. 1 ).In this conidia the length ofthe initial hyphae isover 4 times shoner 
than in non radiated conidia. Behavior like this can be brought in connection wirh their decreased 
virulence. 
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EFFECT OF TEMPERATURE, pH AND NUTRIENT MEDIA ON THE 

GROWTH OF PHYIOPHTHORA CAPS/CI 


by 

T. Truji:~V)>ki 
Institute of Agricuhurc, Skopljc 

Summary 

Four isolates of Phytoplulwra capsid Lconian orginaling from different regions of 
Macedonia, such as Skopljc (isolate S-2), Strumica (isolate S-3), Negotin nn Vardar (isulme N-1) 
and Kumanuvo (isolmc K-4) were included in these investigations. In those mentioned regions 
paprika is a very important vegetable crop and fl. cap.5ici occur each year inducing important 
damages. 

lbe optimum tempcrmure for the growth of/'. cap.vici colony was from 25"C (isolmcs N-1 
and S-2), tiii28°C (isolate S-3), or till28-3o•c (isolate K-4 ). A modcmtc growth ofJ>. C{lpsici colony 
was at the temperature of 15-20•c, as well as at3s•c, but rclmivcly slow growth of the rungus was 
registered at l0°C. 

The most suitable media for the growth of P. cap.~ici colony shclWct to be onion agar. The 
least suitable was nutrient media with carrot, on which so called "coral" my,·clium was frc4ucnt. 
Nutrient media from potato, pea, and corn meal showed to be of an average suill.lbility for the 
growth of the fungus. 

The optimum pH for the growth of1'. capsici colony was between pll 5.0 (i!lolates N ·l and 
S-2), ti116.0 (isolate K-4), or tiii6.0-7.U (isolate S·3). A relatively fast growth of the fungus was 
registered at the media with pll8.0, 9.0, 3.5, and 11.0. 
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RELATIONSHIP OF TRIALEURODES VAPORARIORUM WES'IW. 

(HOM.:ALEYRODJDAE) AND ITS PARASlTOID 


ENCARSIA FORMOSA GAil. (HYM.:APHELINJDAE) 


by 

P.Pe~ 
Institute for Plant Protection and Environment, Belgrade 

Summary 

Io this paper the relationship between T. vaporariomm (strain Zemun) and its parasitoidE. 
fomwsa (strain Ki!inev) were investigated. Duration of their growth, longevity and reproductive 
capacity were compared. 

It was found out the effect of two temperature treatments on the interactions between T. 
vaporarionun and E. formosa.Jt was proved that the time ofgrowth, fecundity and longevity ofT. 
vapororiorum at 20"Cwere higher than at 25°C. Higher temperature treatment is more favorable 
for tile growth of E. formosa, because at that time its fecundity Increases, and its longeVity 
decreases. 

The results showed that for the growth fo T. vapororiorum the most favorable relative 
humidity was around 80%. However, it has C!the unfavorable effect on the flying out of the E. 
formosa adults. 

It was proved that T. vaporariorwn prefers to feed on tobacco, cucumber, linden tree, bean, 
fuchsia and gerbera in relation to chrysanthemum and pelargonium. However, the differences 
between the intensity of the attack to certain varieties of gcrbera were discerned. 

The efficiency of E. formosa in T. vaporariornm control is lower in the conditions of short 
day, such as in the conditions orhair presence and secretion on the leaf. Due to this the efficiency 
of E. formosa is higher on tomato, bean and fuchsia than on cucumber, linden tree and pclar­
gonium. 

http:formosa.Jt
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ZakljuCci 

Na osnovu naprcd iznctih rezultata mo:lc se konstatovati slcdc~e: 
- fikusova nematoda Jleterodera fici je vrlo rasprostranjcna u staklcni~kim objektima u 

regionu Beograda, odnosno od uk.upno 5 ispitanih objekata ova vrsta nije pouzdano utvrdcna u 
jednom (Betanijsk.a kosa}. 

- Nivo populacija H. jici, u objcktima u kojima jc konstatovana, je u neposrednoj vezi sa 
agrotehnikom i negom matifnih biljaka i matiCnjaka fikusa. U uslovima optimalnog gajcnja i ncge 
fikusa, nivo populacije je visok dok sc u manjc povoljnim uslovima za biljku (su~, ncprihranjivanje 
i dr.) odrtava niska populacija 1l ftci. 

•U odsustvu biljke hranitc!jke i a:;rotehniCkihmcra koje prate gajenje fikusa,JJ. fici relativno 
brzo ncstaje. 

·II. fid je utvrdcna na: Ficus elastica, F. decora, F. lyrata, F. n1bicunda i r: benjamina od 
kojih sc, prcma n~im saznanjima, F.lyrata iF. benjamina po prvi put navode kao biljke hraniteljke 
ovevrste. 
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Summary 

lleterodera ftci Kirjanova, 1954 was investigated in the glasshouses in the area of Belgrade. 
In addition to the first recorded in Jajinci (K r n j a i e, 1975), this species occured in another tbree 
glasshouses ("Gradsko zelcnito•-Kumodraf, "Medifarm•·Dedinje and "Jevremovac"-botanieal 
garden). In the glasshouse of"Gradsko zelcnilo" at Be!anijska kosa, this species was proved so far. 

lleteroderafiC'i was detected on the following host plants species of lhe Ficus: Ficus elastica, 
F. decora, f: mbicunda, F. Jyrtua and F. benjamina. 


