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Dr. Dobos Irén kertészmérnok tanar, novényvédelmi szakmérnok a ,,Gulyas Antal
emlékérem a novényvédelemért” 2015. évi kitiintetettje (laudacio)

Radécz Laszlé! — Tarcali Gabor! — Szaboné Asbolt Tiinde! — Kovics Gyorgy Janos!' — Kiss Laszl6”

'Debreceni Egyetem MEK Névényvédelmi Intézet, Debrecen,
*Magyar Novényvéds Mérndki és Novényorvosi Kamara Hajdu-Bihar Megyei Teriileti Szervezete, Debrecen
radocz@agr.unideb.hu

OSSZEFOGLALAS

A Novényvédelem Oktatasanak Fejlesztéséért Kozhaszni Alapitvany (NOFKA) és a Magyar Novényvédd Mérndki és Novémyorvosi
Kamara Hbm-i Tertleti Szervezete (Kamara) 2011-ben megalapitotta a kdzds Kitlintetési Bizottsagot, amely a ndvényvédelem terén
kiemelkedd teljesitményt nyijto, példaértékii személyiségek erkolcsi megbecsiilését kivanja szolgdlni a ,, Gulyds Antal emlékérem™ kitintetés
adomanyozésaval ,,A Novényvédelemért™, melyet kivalo oktatok, kutatdk, gyakorlati szakemberek nyerhetnek el. 2015-ben a ,,Gulyas Antal
emlékérem a novényvédelemért™ kitiintetettje dr. Dobos Irén kertészmérndk tandr, ngvényvédelmi szakmérnék ,,az integralt novényvédelem
gyakorlati kutatasaban és a kapcsol6d6 ismeretdataddasban betoltott kiemelkedd munkdjaért” részesiil az elismerésben.

SUMMARY

The Public Utility for Development of Crop Protection Teaching (NOFKA) and The Hajdu-Bihar County Regional Association of
Hungarian Chamber of Crop Protection Specialists and Plant Doctors established a joined Award Committee in 2011, which intend to serve
as moral appreciation to prominent persons with excellent achievements by awarding the ,,Antal Gulyas medallion for crop protection”
which are available for outstanding teachers, researchers, and practical crop protection specialists. In 2015 dr. Irén Dobos horticulturist-
teacher and plant doctor has been decorated with the ,,Antal Gulyas medallion for crop protection” for her “excellence in integrated plant
protection practical research activity and effective knowledge transfer”.

Kulesszavak: Gulyas Antal emlékérem, kitiintetés, dr. Dobos Irén életrajz
Keywords: Antal Gulyas medallion, award, dr. Irén Dobos biography

BEVEZETES

A kitlintetést dr. Gulyds Antal emlékezetének megdrzésére 2011-ben hoztdk létre, aki a debreceni
ndvényvédelem iskolateremtd professzora volt, és tobb mint harminc éven at az agrarszakemberek oktatdsaban
és a tudomanyos kutatasban ért el kivald eredményeket. A Novényvédelem Oktatasanak Fejlesztéséért
Alapitvany (NOFA) és a Magyar Novényvédd Mérnoki és Novényorvosi Kamara Hbm-i Teriileti Szervezete
megalapitotta a kozos Kitiintetési Bizottsagot, amely a ndvényvédelem terén kiemelkedd teljesitményt nyujto,
példaértékii személyiségek erkolesi megbecsiilését kivanja szolgalni a ,,Gulyas Antal emlékérem” kitiintetés
adomanyozasaval ,,A Novényvédelemért”, melyet kivald oktatok, kutatok, gyakorlati szakemberek nyerhetnek
el. A Kitiintetési Bizottsag 2015-ben gy hatarozott, hogy dr. Dobos Irén kertészmérnok tanar, ndvényvédelmi
szakmérnok asszony részesiil a ,,Gulyds Antal emlékérem a novényvédelemért” elismerésben ,,az integralt
ndvényvédelem gyakorlati kutatasaban ¢s az ismeretatadasban betdltott kiemelkedd munkajaért”.

DR. DOBOS IREN ELETRAJZA

Dr. Dobos Irén kertészmérnok tanar a Magyar Novényvédé Mérndki és
Novényorvosi Kamara HajdG-Bihar Megyei Terlileti Szervezetének tagja (1.
abra).

Dobos Irén 1939. oktéber 18-an sziiletett Debrecenben magyar nyelv és
irodalom szakos tanar édesanya ¢s kertészmérndk tanar édesapa hazassagabol,
masodik gyermekként. Csaladjaban 4 leanygyermek nevelkedett, mindannyiuk
palyavalasztasat a biologia €s a tanari palya iranti elkotelezettség jellemezte.
Dobos Irénke tanulmanyait Debrecenben kezdte, majd a Debrecen-Pallagi
MezOgazdasagi technikumban érettségizett 1958-ban. A tehetséges fiatal lany
még az évben felvételt nyert a Budapesti Kertészeti Féiskoldra, ahol II. éves
koratdl aktivan bekapcsolodott a Boraszati Tanszék munkajaba. A felséfoka 1 . ]

, , , L - . abra: Dobos Irén
tanulmanyok mellett aktivan bekapcsolodott az egyetemi didkok kulturalis o ssymérnok-tanar,
¢letébe tagja lett a néptanc, majd késébb a szinjatszd csoportnak is.1963. névényvéds szakmérnok
februarjaban végzett és kapott borasz diplomat, diplomadolgozatat az akkor még  Figure  1:  Irén  Dobos
teljesen Ujnak szamitdo ,Kovafold szlirés 0j borok esetében” témakorben — horticulturist-teacher,  plant
készitette. doctor
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A diploma megszerzése utan a Szekszardi Allami Gazdasagba
keriilt mint 200 hektar széloteriiletért volt felelds, 0ij nyugat europai
fajtakat telepitett Kajmadon és orszagos viszonylatban el6szor
alkalmazta a Lens Moser féle miivelésmodot (2. abra).

1965. marciusaban férjhez ment és nem sokkal késdbb az anyai
oromok elé nézo fiatalasszony elfogadta a szekszardi Garay Janos
Gimnazium felkérését az akkor induld szdlész-borasz tagozatra
mérndktanarnak. A mérndktanari diplomajat 1968-ban szerezte
meg Godolléi Agrartudomanyi Egyetem Tanarképzé Intézetében.

1969. augusztusaban csaladi korilményeiben bekovetkezett
valtozasok miatt visszakoltozott Debrecenbe, ahol a Debreceni
Kertészeti  Vallalatnal  kapott allast és a 2. szdmu
disznovénytermesztd telep vezetdje lett. Itt cserepes levélzoldeket
és arvacskakat termeltek éves szinten milliés nagysagrendben.
Szakmai munkéajaban nagy siker volt az altala szaporitott Begonia
rex-szel a zagrabi nemzetkozi viragkiallitason elért II. helyezés,
1970-ben.

Ugyanebben az ¢évben megpalyazta a Debrecen-Pallagi
Mezbgazdasagi Szakkozépiskola kertész mérndktanari allasat, ahol
szeptembertdl az iskola tanara lett. A ra jellemz6 lendiilettel, és
szakmai  precizitassal kezdte el a szélotermesztés  és
diszndvénytermesztés elméleti oktatdsat, valamint gyakorlatait

vezetni, valamint az iskola gyakorlokertjét ¢s tiveghazat a kertészeti
termesztés céljaira formalni. A mindségi gyakorlati oktatasra torekvés
jegyében és széleskorti szakmai kapcsolatrendszerének, valamint
ismertségének koszonhetéen szervezett gyakorlatokat jol mikodd
vallalatokhoz, termel6 szovetkezetekhez.

A szakkozépiskolaban a ndvényvédelmi képzés megjelenése igényelte a tandrok tovabbképzését is, igy
Dobos Irén a DATE posztgradualis novényvédelmi szak hallgatOJa lett. Nagynevu oktatd garda segltsegevel
sajatitotta el a novenyvedelml szakma fortélyait, i
nem kis szorgalommal ¢és szakmai érdeklédéssel.
Szakdolgozataban (Szepessy professzor
javaslatara) a még akkor €16 (93 éves) dr. Gulyas
Antalnak, a Magyar Kir. Gazdasadgi Akadémia
volt igazgatdjanak, elsd virologusunknak a
munkassagat dolgozta fel. Megnyerd
személyiségével sikeriilt elérni azt, hogy az 1dds,
zarkozott professzor Tjra megnyilt ¢és a
dokumentum-értéki iratok, szakkonyvek és
visszaemlékezések gazdagitjdk ¢és pontositjak
ismereteinket arr6l a korrol és annak nagy
sziilotteirdl, korszak formald személyiségeirdl. A
novényvédelmi szakmérndki diplomajat 1979-
ben vette at, és Pallagon az els¢ novényvédds
osztaly osztalyfonoke is lett (3. abra). Tobben,

2. abra: Dobos Irén szdlész
keriiletvezeto

Figure 2: Irén Dobos viticulturist,
regional manager

volt tanitvanyaiként mondhatjuk mindig maximalis
pontossaggal, szigoruan, de korrekt modon torekedett
az ismeretek minél szélesebb kort atadasara, a
ndvényvédelmi témakban tartott gyakorlatai legendasan jok és lebilincseldek voltak. Szakmai igényességét jol
jelzi, hogy 1987-ben dr. Szepessy Istvan professzor vezetése mellett egyetemi doktori cimet szerzett (4. abra).

3. &bra: Dobos Irén és tanitvanyai
Figure 3: Irén Dobos and her students



JOURNAL OF AGRICULTURAL SCIENCES, DEBRECEN, 2015/66

]

4. abra: Dobos Irén atveszi doktori diplomajat a DATE-n, 1987
Figure 4: Confer of Doctorate on Irén Dobos at Debrecen Agricultural University in 1987

A Pallagon eltoltott évek soran volt megbizott igazgatd, 7 éven keresztiil szakmai igazgatohelyettes, a
kertészeti és novényvédelmi munkakodzosség vezetdje. Mint a GATE és a DATE Tanarképzo Intézeteinek vezetd
tanara vonult nyugdijba 1996-ban.

Nyugdijas éveiben sem tétlenkedett, a Debreceni Miivészeti Szakképzd Intézetben tanitott viragkotok részére
diszndvénytermesztést és a debreceni Koszméte és Oltvanytermesztd Szovetkezet elndke lett. 2000-ben ,,A
koszméte, a ribiszke és a josta” cimil nagysikeri konyv tarsszerzdje, a novényvédelmi fejezetek kidolgozdja.
Aktiv résztvevdje szakmai rendezvényeknek, tovabbképzéseknek. Tanulmanyaiban és oktatd, kisérletezd
munkajaban nagyon sok segitséget, timogatast kapott 2. férjétél dr. Madai Gyulatol a DATE Dékani Hivatalanak
volt vezetdjétol.

Dr. Dobos Irén orszagosan is ismert kertész €s ndvényorvos szakember, kivivta nagyon sok névényvédd
mérndk és ndvényorvos kolléga elismerését, hiszen szakmai tapasztalatdra épitett el0adéasai és gyakorlati
szaktandcsadasai jelentés mértékben segitették és segitik az integralt novényvédelem terjedését, térhoditasat.
Munkajara a korrekt szakmai feleldsséggel parosulod, igen sokszinli gyakorlati tevékenység, kornyezetkiméld
szemlélet, innovativ és kreativ gondolkodasmdd jellemzé.

A Gulyas Antal emlékérem Kkitlintetéshez gratuldlnak tanitvanyai, munkatarsai, a névényvédd szakma

miivel6i, kivanva elégedett, jO egészségben toltendd éveket, tovabbi gylimdles6zé munkat Dobos Irén
asszonynak!
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Beszéljiink rola: egy gomba — egy név!
Valtozasok a gomba taxonomiaban

Kovics Gyorgy Janos
Debreceni Egyetem MEK Névényvédelmi Intézet, Debrecen
kovics@agr.unideb.hu

OSSZEFOGLALAS

A mikolégusok néhany szazezer latin nevet hasznaltak fel a gombak elnevezésére, és ez manapsag mintegy 70.000 &néall6 fajnak felel
meg. A molekuléris technikak alkalmazasa a gomba taxonémidban az elmdlt 25 év soran témeges informaciét szolgaltatott a filogenetikai
kapcsolatok felderitéséhez, melyet kiilonbozé tamogatdsok segitettek, és meglehetésen bonyolultta tették a klasszikus gomba-rendszertanon
felndtt mikologusok munkajdat. A taxondmusok jorészt hagyomadnytisztelok, de az utébbi idében dsszefogtak a nevezéktani szabalyok
modernizécibja érdekében, hogy elhagyjik a latin nyelvii leirdsokat, tamogassik a elektronikus publikalast, és azt, hogy legyen vége a
nevezéktanban a kettSs elnevezés (teleomorf és anamorf) alkalmazasdanak, melyet a faj ivaros és ivartalan fazisainak elnevezésére egymas
mellett alkalmaztak a pleomorf gomba fajok esetében. A taxondmusok egy csoportja 2011-ben elfogadta az un. ,,Amszterdami Deklaraci6o™-t
(The Amsterdam Declaration on Fungal Nomenclature), amely alapelve, az — ,,egy gomba — egy név’’ — beépiilt a ,,Melbourne-i Jogszabaly
Gyfijtemény”’-be (Code of Nomenclature, "Melbourne Code’). 4 kdvetkezd, még problematikusabb lépés az lesz, hogy kialakitsdk a mindenki
altal elfogadhaté standardokat a szekvencia-alapii gomba osztalyozashoz. Mivel az ,,Egy gomba — egy név” tanitas teljesen Uj a magyar
novényorvosok és gyakorlé novényvéds szakemberek szamdra, ésszeriinek latszik a fentiek osszefoglaldsa, hogy ezdltal is eldsegitsik a
nemzedékek kozotti magyar nyelvii parbeszédet.

SUMMARY

Mycologists have recorded a few hundred thousand Latin names for fungi and these are thought to refer to 70 000 or so separate species.
The use of molecular techniques in fungal taxonomy and systematics in the last 25 years has provided massive amounts of information to
clarify phylogenetic relationships, encouraged grant support, and complicated the jobs of classically-trained mycologists. Taxonomists have
a reputation for being traditionalists, but the community has recently embraced the modernization of the nomenclatural rules by discarding
the requirement for Latin descriptions, endorsing electronic publication, and ending the dual system of nomenclature, viz. teleomorph and
anamorph names, which used parallel for the sexual and asexual phases of pleomorphic species. A group of taxonomists accepted ’The
Amsterdam Declaration on Fungal Nomenclature” and its basic principle the *One fungus — one name’ has been incorporated in the Code of
Nomenclature ("Melbourne Code’) in 2011. The next, and more difficult step will be to develop community standards for sequence-based
classification. As the’One fungus — One name’ theory is a brand-new issue for the Hungarian plant doctors and practical specialists, it
seems reasonable to review this to promote conversations between generations in Hungarian language.

Kulcsszavak: gomba taxondmia, pleomorf gombak, ,.egy gomba — egy név”, Amszterdami Deklaracid, Melbourne-i Jogszabaly Gyiijtemény
Keywords: fungal taxonomy, pleomorphic fungi, ’One fungus — one name’, Amsterdam Declaration, Melbourne Code

A fitopatogén gombakkal valé ismerkedés soran az egyetemi hallgatd szembe taldlkozik a gombak
pleomorfizmusa ¢és a gomba holomorf fogalmakkal, amelyek ismerete, tartalmanak megértése és dsszekapcsolasa
a teleomorf-anamorf kapcsolat biologiai Iényegével, kulcsot jelent a korokozo ivaros és ivartalan sporaképzése
sajatossdgainak megismeréséhez. fgy van ez mar kozel masfél évszazada. Most azonban torténelmi
mérfoldkéhoz érkezett a mikologia: az egy gombafaj elnevezésében egyetlen binominalis név hasznalatdhoz.
Ennek atvétele €s gyakorlati bevezetése hosszabb id6t igényld folyamat: amig a pleomorfizmuson nevelkedett
generaciok hozzéaszoknak a kettds elnevezés helyett (mellett) az egyetlen gombanév hasznalatdhoz, s az Uj
generaciok tagjaival megtalaljak a ,.ko6zos hangot”, a gomba okozta betegségek megnevezésében. Az Uj
szabalyozasban nem érvényes a teleomorf név hasznalatanak elsdbbsége, ezért a mikolégusok kdzodssége altal
javasolt, majd jogilag is megerésitésre keriild nevek hasznalatanak bevezetésérél van szo, fiiggetlentl attol,
hogy az ivaros vagy ivartalan gombanemzetség névhez kapcsolodik. Mivel a mikotaxondmusok kdzossége nem
egységes, ebben a ,,Melyik lenne az igazi?” meghatarozasaban még szamos iitkdzetre szamithatunk!

A GOMBAK PLEOMORFIZMUSA

A mikolégusok néhdny szazezer latin nevet létesitettek €s haszndltak fel a mintegy 70 000 6nalld fajnak
megfeleld, eddig megismert fajok elnevezésére (Bass and Richards, 2011). Becslések szerint a gombak szamat,
ide értve a még nem ismert és megnevezett fajok tekintetében egymillio felettire teszik (Hibbet and Taylor,
2013).

A tomlésgombak (Ascomycota) korében elég gyakori, hogy a gomba kétféle alakjaval is talalkozunk, melyet
napjainkig egyiittesen hasznalunk az ivaros (teleomorf) és ivartalan (anamorf) alakok megnevezésére. Ezek a
gomba megjelenési formak térben és idében gyakran nem egyszerre fordulnak el6.
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Elészor Hennebert and Weresub (1977), Weresub and Hennebert (1979) javasoltdk a teleomorf és az
anamorf alak elnevezést. Ugyanezekre régebben hasznalatban voltak a perfect és imperfect kifejezések is.

A kettés névalkalmazas soran az almafa varasodas korokozoéjanak az egyik tudomanyos név hasznalata
mellett (az ivaros, teleomorf, perfect, aszkospdras alak, pl. Venturia inaequalis /Cooke/ G. Winter, 1875) az
ivartalan alakra is kiilon nevet alkalmaztunk (anamorf, imperfect, konidiumos alak, nevezetesen: Spilocaea
pomi Fr., 1819) — kozel masfél évszazadon at. Ma az ajanlott név a Venturia inaequalis, a S. pomi-t pedig — sok
mas ivaros és ivartalan (pl. Fusicladium dendriticum /Wallr./ Fuckel, 1870) névvel egyiitt — a szinonim nevek
kozott tartjak nyilvan (Species Fungorum, 2015).

A lehullott almafa levelekben tavasszal a tomlésgomba aszkospdrainak érését kovetjik nyomon (két
egyenl6tlen méretii, ,,cipOtalp” alaka spora szintelenb6l /hyalin/ barnassa valik (teleomorf alak, a gomba életében
a szaprobionta életszakasznak felel meg). A vegetacids idészakban (a gomba anamorf, ivartalan sporai,
konidiumai keletkeznek 10-12 nemzedékben) a gomba mar a parazita életszakaszaban van, és folytonos veszélyt
jelent a gylimdlesfa részek (virdg, levél, gyiimolcs) megfertdzésére, rendszeres, preventiv gombadldszer-
kijuttatas feladatat adva a novényorvosnak.

A kettds névalkalmazas hosszu torténet. Ahhoz, hogy visszamenjiink az id6ben, a gombak
pleomorfizmusahoz kalauzunk Weresub and Pirozynski (1979) kitind gombatoérténeti munkaja lehet. Az 1860-as
években Berkley (1857), valamint Charles és Louis Rene Tulasne figyelték meg a tdmlésgombak fejlédésének
bonyolultsdgat, azaz egy gombafaj kiilonb6z6 tipusu telepei nem hasonlitottak a masikéra a mikroszkopi
megfigyeléseik soran (Tulasne and Tulasne, 1861-1865).
viraga, de csak egyfajta. Abban az idében a gombakat még ndovényeknek tekintették, és a gombasporakat
megegyezonek tartottdk a ndvények magvaival, és Linné kiterjesztette a taxonémiai koncepcidjat a gombakra is.
Ez aztan nagy szdmban vezetett el ahhoz, hogy két vagy tobb fajnevet is alkottak a kor mikoldgusai, ugyanazon
organizmus esetében.

Akkoriban a gombak legjellemzdbb tulajdonsagat, az (ivaros) meiosporat hasznaltak az osztalyozasra, és ha
ilyet a gomba nem képezett, akkor nem volt mas valasztas, mint a kettés fajnév hasznalata (Taylor, 2011).

Az elgondolas folytatodott Fuckel (1870) és Saccardo munkaiban is, utobbi a Sylloge Fungorum-at 1882-ben
kezdte kozzétenni, 25+1 kotetben (Saccardo, 1882-1931).

Saccardo a kiérlelt anamorf morfologiat alkalmazva egy nagyszerii, kényelmes megoldast biztositott a
pleomorf gombak osztalyozasra, de természetesen ez nem alapozott az evolicios rokonsagi viszonyokra.

Kendrick (1979) és Sivanesan (1984) klasszikus mikologusok voltak azok, akik kisérletet tettek az ivartalan
és ivaros alakok integralasara. Sutton (1980) ugyancsak 6sszekapcsolta a Coelomycetes ivartalan alakok és azok
ivaros alakjait, mig Seifert et al. (2011) megtették ugyanezt a Hyphomycetes nemzetségek vonatkozasaban.

Az oktatas-kutatas szintjein is nélkiilozhetetlen volt a mar megismert anamorf — teleomorf nevek
Osszekapcsolasa, ennek elsé hazai, didaktikus gylijteménye a ,Novénybetegséget okozd gombak névtara”
(Kovics, 2000).

A konidiumos (mitosporas) gombak kutatasasanak evolucios kapcsolatokkal rendelkezd feltardsa Vuillemin
(1910a, b) és Mason (1933, 1937) munkaival kezd6dott és vezetett el Hughes (1953), Tubaki (1958) és Barron
(1968) munkassagahoz. A mitosporas gombak elegans mikroszkopos kutatasait kdvetden (Cole and Samson,
1979) a cstcspontjat a Kendrick-szerkesztette két-kotetes konyv publikalasakor (1979) érte el.

Az utdbbi két évtizedben nagyobb gombacsoportok DNS jellemzdinek megismerése nagyban eldsegitette a
kiilonb6z6 formak (teleomorf, anamorf, andromorf) egyetlen fajba torténd egyesitésének lehetOségét, a
filogenetikai rokonsagon nyugvo kapcsolddast (Schoch et al., 2014).

A mikolégusok, taxonomusok tobbsége a jogszabalyokhoz alkalmazkodik, ennek legutébbi dsszefoglald
gyljteménye a 2011-es Un. Melbourne Code, a Nemzetkdzi Szabalyzat az algadk, gombak és novények
nevezéktanara (International Code of Nomenclature for algae, fungi and plants, ICN) (McNeill et al., 2012).

Eleshangu vitikat kovetden az ,.,egy gomba = egy név” koncepcié latszik gyézedelmeskedni, ez tikrozdik
az un. Amszterdami Deklaracioban (Hawksworth et al., 2011), melyben vezeté mikolégusok (2011. aprilis)
kinyilvanitottak, hogy a pleomorf gombak kiilonb6z6 fajnevei, melyeket hagyoméanyosan az ivaros és ivartalan
alakok (teleomorf, anamorf) elnevezésére hasznaltak, ugyanazon faj esetében feleslegesek.

MELYEK A MELBOURNE-1 JOGSZABALY GYUJTEMENY (‘Melbourne Code’) FONTOSABB
KITETELEI?

- A kettés gomba elnevezés megsziintetésével parhuzamosan megszavaztdk a latin nyelvii leiras
elhagyhatosagat (az angol nyelvii elegendd), 2012-t61 a nevek akkor tekinthetdk érvényesnek, ha vagy angol,
vagy latin nyelvii leiras (descriptio), illetve jellemzés (diagnosis) tarsul az Gj fajnévhez.

- 2012-t6]1 a tudomanyos nevek publikalhatok elektronikus formatumban is (nyomtatott megjelenés
hianyaban).

- 2013. januar 1- t6]l minden Gj gomba taxonémiai nevet regisztralni kell egy vagy tobb online, publikusan
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hozzaférheté adatbazis (repozitorium) egyikében, pl. Index Fungorum (http://www.IndexFungorum.org)
vagy a MycoBank (http://www.MycoBank.org) (Norvell, 2011; Redhead and Norvell, 2013; Schoch et al.,
2014).

Ez a dontés sok kutatonak mar igy is kissé elkésettnek tiint, mig masok a valtozasokat foldindulas-szertinek
tartjak (Hawksworth, 2011).

MELYIK FAJNEV KERUL MAJD KIVALASZTASRA?

- Az alapelv, miszerint annak, melyet a legrégebben irtak le (fliggetleniil att6l, hogy az teleomorf vagy
anamorf genus) prioritasa van, de a régi szabalyok szerint publikalt nevekrdl nem lehet kijelenteni, hogy azok
illegitimek vagy érvénytelenek (invalid) lennének.
- Azonban ezen alapelv sem ad biztos fogddzot, hiszen ugyanazon taxonokra széleskoriien hasznalatos nevek
mind az anamorf, mind a teleomorf nevek korében is vannak, példaul a Fusarium (anamorf) és Gibberella
(teleomorf) genus-ok eseteiben.

A 2013. januar 1. el6tti széleskoriien hasznalt név lehet ajanlott, akar teleomorfként meghatdrozott, akar
anamorfként tipizalt, a prioritast nem kapcsoljak automatikusan a teleomorf név mellé.
- A filogenetikai vizsgalatokhoz mar hosszu ideje a legszélesebb korben hasznalt genomi régiok a sejtmagban és
a mitokondriumban talalhat6 riboszomalis rDNS (rRNS) szekvencidk (Moncalvo et al., 2002; Avise, 2004). A
molekularis bioldgia, ezen belill a gombak ITS régidinak szekvenalasa elismerten értékes eszkoz a filogenetikai
rokonsag tanulmanyozasara a kiilonb6z6 taxonok kozott. Az alap egy ITS (Internal Transcribed Spacer 1,2)
szekvencia adatokbdl all6 vonalkod (barcode A), amihez elengedhetetleniil tarsulna a kiilonb6zé gombafajok
morfolégiai leirasa (barcode B) (Money, 2013). Bar az ITS gomba szekvenciak univerzalis alkalmazhatosagat
(Schoch et al., 2012) tobben vitatjak, illetve mas markereket is javasolnak alkalmazasra (pl. TEF-1a gén), amely
helyettesitheti vagy kiegészitheti az ITS szekvenciat (Stielow et al., 2015).

A ndvekvd szamu molekuléaris 6kologiai és mikrobiomikus! projekteknek is sziikségiik van a szekvenalasra
alapoz6 gyors és hatékony mddszerekre az ,.en messe” (tomeges) faji leirasokhoz (Schoch et al. 2014). Egy ilyen
probalkozas az ,Index Fungorum online” is, amely 2012-ben elindult, és jelenleg (2015.szeptember 30.) a No.
259 taxonomiai ujdonsag kozzététel bejegyzésnél tart (Kirk et al., 2012-15).

A taxonomusok szerint a pleomorf gombakra kialakitando egységes nevezéktani rendszer ¢l6 fogja segiteni
a hatékony parbeszédet a gombakkal, zuzmokkal foglalkozé kiilonbozé szakemberek kdzott. Ennek a kdlesonos
megértésnek az eldsegitését szolgalja ezen Osszeallitas is, eldsegitve a novényvédd/ndvényorvos nemzedékek
kozotti magyar nyelvii szakmai parbeszédét a gomba névalkalmazas teriiletén.
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SUMMARY

Nanotechnology is highly interdisciplinary and important research area in modern science. The use of nanomaterials offer major
advantages due to their unique size, shape and significantly improved physical, chemical, biological and antimicrobial properties.
Physicochemical and antimicrobial properties of metal nanoparticles have received much attention of researchers. There are different
methods i.e. chemical, physical and biological for synthesis of nanoparticles. Chemical and physical methods have some limitations, and
therefore, biological methods are needed to develop environment-friendly synthesis of nanoparticles. Moreover, biological method for the
production of nanoparticles is simpler than chemical method as biological agents secrete large amount of enzymes, which reduce metals and
can be responsible for the synthesis and capping on nanoparticles.

Biological systems for nanoparticle synthesis include plants, fungi, bacteria, yeasts, and actinomycetes. Many plant species including
Opuntia ficus-indica, Azardirachta indica, Lawsonia inermis, Triticum aestivum, Hydrilla verticillata, Citrus medica, Catharanthus roseus,
Avena sativa, etc., bacteria, such as Bacillus subtilis, Sulfate-Reducing Bacteria, Pseudomonas stutzeri, Lactobacillus sp., Klebsiella
aerogenes, Torulopsis sp., and fungi, like Fusarium spp. Aspergillus spp., Verticillium spp., Saccharomyces cerevisae MKY3, Phoma spp. etc.
have been exploited for the synthesis of different nanoparticles. Among all biological systems, fungi have been found to be more efficient
system for synthesis of metal nanoparticles as they are easy to grow, produce more biomass and secret many enzymes. We proposed the term
myconanotechnology (myco = fungi, nanotechnology = the creation and exploitation of materials in the size range of 1-100 nm).
Myconanotechnology is the interface between mycology and nanotechnology, and is an exciting new applied interdisciplinary science that
may have considerable potential, partly due to the wide range and diversity of fungi.

Nanotechnology is the promising tool to improve agricultural productivity though delivery of genes and drug molecules to target sites at
cellular levels, genetic improvement, and nano-array based gene-technologies for gene expressions in plants and also use of nanoparticles-
based gene transfer for breeding of varieties resistant to different pathogens and pests. The nanoparticles like copper (Cu), silver (Ag),
titanium (Ti) and chitosan have shown their potential as novel antimicrobials for the management of pathogenic microorganisms affecting
agricultural crops. Different experiments confirmed that fungal hyphae and conidial germination of pathogenic fungi are significantly
inhibited by copper nanoparticles. The nanotechnologies can be used for the disease detection and also for its management. The progress in
development of nano-herbicides, nano-fungicides and nano-pesticides will open up new avenues in the field of management of plant
pathogens. The use of different nanoparticles in agriculture will increase productivity of crop. It is the necessity of time to use
nanotechnology in agriculture with extensive experimental trials. However, there are challenges particularly the toxicity, which is not a big
issue as compared to fungicides and pesticides.

Keywords: Nanoparticles, pathogen detection, antimicrobials, nano-herbicides, nano-fungicides, nano-pesticides, toxicity
INTRODUCTION

Due to the extensive use of fungicides and pesticides there is rapid increase in ecotoxicity (Chen et al., 2015;
Vu et al., 2015) and development of resistance in plant pathogenic microbes (Dzhavakhiya et al., 2012;
Alghuthaymi et al., 2015). The possible solutions include biological control of plant pathogens by using extracts
of the plants or microbes. Although, biological control methods for the management of phytopathogens have
been useful, several inherent challenges need to be addressed (Frampton et al., 2012). Therefore, there is a
pressing need to search for alternatives for the management of phytopathogens. The emerging
nanobiotechnology seems to be of paramount importance for the management of phytopathogens particularly in
early detection of plant disease, as potential fungicides, in development of varieties resistant to fungal diseases,
and also for smart delivery of fungicides to the plants. The fungi affecting agricultural production can be
controlled by application of nanofungicides. The use of nanotechnology both in developing and developed
countries will bring dramatic changes in agriculture. This would really be a journey from green revolution to
green nanobiorevolution.

Nanotechnology (NT) is highly interdisciplinary technology with size range of 1-100 nm. NT involves
physics, chemistry, biology, engineering, medicines, agriculture and all other sciences. It is also considered as
enabling technology since the property and activity of nanoparticles changes with change in size and shape
(Satalkar et al., 2015).

Nanotechnology and biotechnology are two very important subjects, which are highly interdisciplinary. The
fusion of these two subjects has given rise to Nanobiotechnology. The emerging science nanobiotechnology has
revolutionized the world and it is believed that the present century will be the century of smart technologies
represented by nanobiotechnology. There are various reports which provide evidence of in vitro efficacy of
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different kind of nanoparticles (Guo et al., 2015). But of course, the need of extensive experimental trials are
necessary in order to utilize the fullest potential of nanobiotechnology. Different kind of nanoparticles in general
and biodegradable nanoparticles in particular can be used for plant disease management (Chowdappa and
Gowda, 2013).

Nanoparticles have higher surface area to the volume ratio. Therefore, they have more chances of interaction
with the pathogenic microbes and killing them. As a matter of fact, they have better potential to kill the microbes
as compared to bulk materials. The nanoparticles shows unique physical, chemical and biological properties due
to their nanosize, and therefore can be utilized in gene transfer (Rai et al., 2012), for management of insect-pests
in and pathogens in agriculture (Rai and Ingle, 2012; Mishra and Singh, 2015).

The bacteria and fungi are developing resistance to microbicides or fungicides and thus causing major
problem for tackling the pathogens like Phytophthora. Considering this fact, it is a pressing need to develop
alternative antimicrobial agents. Since ancient times, silver has been known for its antibacterial activity, and now
silver nanoparticles are being used as antimicrobials (Rai et al., 2009). Encouragingly, AgNPs have been rightly
called as nanoweapon against plant pathogens (Mishra and Singh, 2015). The American Biotech Labs have spent
millions of dollars on testing the safety and efficacy of nanosilver technology products. Their studies have
concluded that nanosilver products are not toxic to cells, animals or humans at low concentration.

Usually, the nanoparticles are synthesized by physical, chemical and biological methods. The first two
methods are energy intensive and may require toxic chemicals whereas, biogenic technique is eco-friendly,
clean, non-toxic and economically viable. However, the main draw-back of biogenic method is that it is difficult
to achieve monodispersity, and control over the size and shape (Nayak et al., 2011). The formation of
nanoparticles by using fungi (Ingle et al., 2009; Bawaskar et al., 2010; Kumar et al., 2012; Dar et al., 2013;
Potara et al., 2015), plants (Narayan et al., 2008; Gade et al., 2010; Bonde et al., 2012; Rai and Yadav, 2013;
Mallikarjunaet al., 2015) bacteria (Kumar et al., 2008; Shahverdi et al., 2009; Tiwari et al., 2014), actinomycetes
(Golinskaet al., 2014), algae (El-Kassas and El-Sheekh, 2014) have been reported by many researchers.

The main focus of the present talk is to discuss the role of green nanobiotechnology for the detection of
diseases and also for the management of different phytopathogens in general and fungal pathogens in particular.
In addition, the toxicity issue has also been addressed so that the nanofungicides may be formulated for the
strategic management of plant diseases caused by different pathogens.

NANOTECHNOLOGY IN PATHOGEN DETECTION

There is increasing demand for the food production owing to the fast growing human population and
therefore, food security has become an international issue. It is estimated that by 2050 an additional 70% food
production is needed to fulfil the demand of growing population (Godfray et al., 2015). Unfortunately, the food
loss caused by bacteria, fungi and viruses ranges from 20 to 40% (Savary et al., 2012).

There are various recent methods for detection of diseases caused by microbial pathogens which are mostly
laboratory-based (Fang and Ramasamy, 2015). These include polymerase chain reaction (PCR), enzyme-linked
immunosorbent assay (ELISA), immunofluorescence (IF), fluorescence in-situ hybridization (FISH), flow
cytometry (FCM) and gas chromatography-mass spectrometry (GC-MS). However, there is need of
nanobiosensors for rapid detection of the pathogens (Rai et al., 2012). Many biosensors have been developed for
different applications particularly in medical and environmental field. Such sensors can be developed for plant
disease identification and their efficiency can be enhanced by the use of nanomaterials. Different nanomaterials,
such as metal and metal oxide nanoparticles, quantum dots, carbon nanotubes, graphene, etc. can be used in
nanobiosensors (Table 1). The nanoparticles are most widely used materials, for example, nanoparticles are used
with antibodies for detection of Xanthomonas axonopodis (Yao et al., 2010).

Prunus necrotic ringspot virus (PNRSV), which causes disease in Prunus species (peach, plum, apricot,
sweet cherry and almonds) resulting into yield loss. Traditionally, the trees which suffer from disease have to
remove from the orchard. Hence, the rapid and early identification of the pathogen is necessary in order to
control this disease. In 2014, Zong et al. developed a new method for rapid detection of Prunus necrotic ringspot
virus using magnetic-nanoparticle-based reverse Transcription loop-mediated isothermal amplification (RT-
LAMP). The authors reported this technique to be highly specific and more sensitive to PNRSV than than
reverse-transcription polymerase chain reaction (RT-PCR).
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Table 1
List of different nanomaterials used in nanobiosensors
S.No. | Nanomaterials Disease Reference
1 AuNps-based optical immunosensor Karnal bunt disease of Singh et al. (2010)
wheat
Gold nanorods (AuNRs) functionalized by Cymbidium mosaic virus Singh et al. (2010)
antibodies (CymMYV) or
Odontoglossum ringspot
virus (ORSV)
2 Nanochips (made of microarray) Bacteria and viruses Loépez et al. (2009)
3 Fluorescent silica nanoparticles (FSNPs) Xanthomonas axonopodis | Yao et al. (2009)
pv. vesicatoria
4 Quantum dots-based sensors General disease detection, | Algar and Krull (2008);
viruses Safarpour et al. (2012)
5 SnO; and TiO, General disease, detection | Fang et al. (2014)
of p-ethylguaiacol secreted
by infected strawberry
6 Polymers such as polypyrrole (PPy) Cucumber mosaic virus James (2013)
nanoribbon modified chemiresistive sensors (CMV)
7 Magnetic-nanoparticl-based reverse Prunus necrotic ring-spot Zong et al. (2014)
transcription loop-mediated isothermal virus (PNRSV)
amplification (RT-LAMP)

NANOANTIMICROBIALS FOR TACKLING THE PROBLEM OF PLANT PATHOGENS

The use of metals as antimicrobials against pathogens is well known since ancient times. The metals such as
copper, silver, palladium, ruthenium and their compounds have been used against human and plant diseases
(Medici et al., 2015). With the advent of nanobiotehnology, different nanomaterials including nanoparticles have
been evaluated for their potential for the management of plant pathogens (Table 2). Cioffi and his collaborators
in 2004 studied antifungal activity of nanocopper against plant pathogenic fungi. Gul et al. (2014) presented an
informative review on role of nanotechnology in crop protection.

Lamsal and his colleagues in 2011 evaluated different concentrations of AgNPs against powdery mildew and
found that 100 ppm silver nanoparticles (7-25 nm) demonstrated highest inhibition rate of the disease in
cucumbers and pumpkins in field conditions. In 2011, they further studied different concentrations (10, 30, 50,
and 100 ppm) of AgNPs on six species of Colletotrichum including C. acutatum, C.dematium, C.
gloeosporioides, C. higginsianum, C. nigrum and C. orbiculare and reported the significant inhibition of growth
of all the species of Colletotrichum tested in their experiment. They also reported that the treatment should be
given to the plants before appearance of the symptoms on the host plants. Encouragingly, the highest percentage
of inhibition was recorded with 50 ppm nanoparticles in field trials while 100 ppm AgNPs was needed in vitro
inhibition.

Ocsoy and his colleagues (2013) on their study found leaf-spot disease caused by Xanthomonas perforans
(Cu resistant) can be inhibited by DNA-directed silver (Ag) nanoparticles (NPs). The in vitro studies and
nanoparticle-treated plants demonstrated that at 16 ppm the growth was inhibited, which provides evidence of
remarkable antibacterial activity against X. perforans. The disease was significantly reduced, when 100 ppm
Ag@dsDNA@GO was applied in green house experiment.

In another study, the biogenically synthesized nanoparticles by leaves and stem of Piper nigrum were tested
against two bacteria, namely, Citrobacter freundii and Erwinia cacticida causing diseases on Abelmoschus
esculentus and citrullus lanatus. The authors reported excellent antibacterial activity when silver nanoparticles
impregnated antibiotic discs (Chloramphenicol) were used against the test bacteria (Paulkumar et al. 2014).
Interestingly, Anusuya and Sathiyabama (2014) applied chitosan nanoparticles to induce antifungal hydrolases in
turmeric plant (Curcuma longa). The author performed foliar spray of chitosan nanoparticles and found that
chitinases and chitosanases were increased.
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Table 2
List of different nanomaterials and nanocomposites used against phytopathogens
S.No. Type of Nanoparticles Phytopathogens References
1 Copper nanoparticles Antifungal Cioffi et al. (2004)
2 Silica-silver nanoparticles Rhizoctonia solani, Pythium ultimum, Botrytis cinerea, Park et al. (2006)
Magnaporthe grisea and Colletotrichum
gloeosporioides
3 AgNPs Bipolaris sorokiniana and Jo et al. (2009)
Magnaporthe grisea
4 AgNPs Sclerotium-forming phytopathogenic fungi Min et al. (2009)
5 AgNPs Oak wilt pathogen Raffaelea sp. Kim et al. (2009)
6 AgNPs Stem-end bacteria on cut gerbera Gerbera jamesonii) Liu et al. (2009)
cv. Ruikou
7 AgNPs Fusarium culmorum Kasprowicz et al. (2010)
8 AgNPs Powdery mildew on cucumber and pumpkin Lamsal et al. (2011)
9 AgNPs Colletotrichum acutatum, C. dematium, C. Lamsal et al. (2011)
gloeosporioides, C. higginsianum, C. nigrum, C.
orbiculare
10 AgNPs Cut Acacia holosericea Liu et al. (2012)
11 AgNPs colloidal solution Alternaria alternata, A. brassicicola, A. solani, Botrytis | Kim et al. (2012)
cinerea, Cladosporium cucumerinum, Corynespora
cassiicola, Cylindrocarpon destructans, Didymella
bryoniae, Fusarium oxysporum f.sp. cucumerinum,
Fusarium oxysporum f.sp. lycopersici, Fusarium
oxysporum, Fusarium solani, Glomerella cingulata,
Monosporascus cannoballus, Pythium
aphanidermatum, P. spinosum, Stemphylium lycopersici
12 Nanosized Ag-silica-hybrid Pseudomonas syringae pv. tomato Chuetal. (2012)
13 DNA-directed silver (Ag) Bacterial spots caused by Xanthomonas perforans in Ocsoy et al. (2013)
nanoparticles (NPs) tomatoes
14 Chitosan NPs Rhizome-Rot Disease of Turmeric Caused by Pythium Anusuya and Sathiyabama (2013)
aphanidermatum
15 Silver — chitosan composite Gray mold (Botrytis cinerea) in straberry Moussa etal. (2013)
16 3- D — glucan Rhizome-Rot Disease of Turmeric Caused by Pythium Anusuya and Sathiyabama (2014)
nanoparticles aphanidermatum
17 Biogenic AgNPs Bipolaris sorokiniana causing Spot Blotch Disease in Mishra et al. (2014)
Wheat
18 AgNPs Citrobacter freundii, Erwinia cacticida Paulkumar et al. (2014)
19 Silica NPs Fusarium oxysporum and Aspergillus niger Suriyaprabha et al. (2014)
20 Copper NPs Fusarium oxysporum, Curvularia lunata, Alternaria Kanhed et al. (2014)
alternata, and Phoma destructiva
21 Nanotitania Alternaria brassicae Palmgqvist et al. (2015)
22 AgNPs Phytophthora parasitica, P. infestans, P. palmivora, P. Alietal. (2015)
cinnamomi, P. tropicalis, P. capsici, and P. katsurae
23 Cu-Chitosan NPs Alternaria solani and Fusarium oxysporum pathogenic Saharan et al. (2015)
fungi of tomato
24 Chitosan NPs F. oxysporum f.sp. lycopersici in tomato Sathiyabama and Charles (2015)

Note: AgNPs = Silver nanoparticles; NPs = Nanoparticles

These enzymes are responsible for defense of the host plants. The treated plants of C. longa were found to be
resistant to Pythium aphanidermatum, the causal organism of rhizome-rot of turmeric. In 2014, they also applied
B-D-glucan nanoparticles, which reduced rot incidence by 23.3%. The authors found correlation between
reduction on incidence of rhizome-rot and enhanced activity of defense enzymes such as peroxidases,
polyphenol oxidases, protease inhibitors and B-1,3-glucanases.

Mishra et al. (2014) synthesized AgNPs by using Serratia sp. and evaluated these AgNPs against spot blotch
disease in wheat caused by Bipolaris sorokiniana. The AgNPs demonstrated remarkable antifungal activity when
2, 4 and 10 mg/ml concentrations were used. The conidial germination of B. sorokiniana was totally inhibited. In
an interesting experiment, Suriyaprabha and colleagues (2014) treated maize with silica NPs (20-40 nm) to know
the resistance against two important phytopathogens, Fusarium oxysporum and Aspergillus niger. The authors
reported development of higher resistance in Silica nanoparticle treated maize plants than the bulk silica treated
plants. In an interesting study, Palmqvist and colleagues (2015) used Titania NPs to understand the interaction
between Bacillus amyloliquefaciens, a plant growth promoting bacterium and the host plant Brassica napus for
providing protection against Alternaria brassicae. The authors observed increased number of bacteria on the
roots of B. napus due to use of Titania NPs., which protects the test plant against infection caused by A.
brassicae.
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NANOTOXICITY: A MAJOR CHALLENGE

As discussed in the earlier sections nanoparticles have huge applicability for the management of plant
diseases. But due to increased applications there is greater possibilities of getting accumulated in the
environment and cause the harmful effects. By any kind of aqueous medium there are high chances of
accumulation of nanoparticles in soil resulting into the soil ecosystem toxicity. Thus, if accumulated above
certain limit they will bound to show the harmful effects. For instance, a study has shown that TiO, and ZnO
nanoparticles have negatively affected the biomass of wheat growth and also inhibited the activities of soil
enzymes such as protease, catalase and peroxidase activities, thereby affecting the soil quality and health (Du et
al., 2011). Yang and Watts (2005) were the first to report about the nanotoxicity to plants through the soil.
According to their study Al,O3; conjugated with and without phenanthrene affected the root elongation of Zea
mays, Cucumis sativus, Glycine max, Brassica oleracea and Daucus carota. Similar results were obtained by
exposing MWNT, AlLOs, Al, Zn and ZnO on radish, rape, ryegrass, lettuce, corn, and cucumber. With affecting
the root elongation, those nanoparticles also shown to affect the plant germination (Lin and Xing, 2007). TiO,
were reported to reduce the water usage in Z. mays and changes the path of apoplast (Asli and Neumann, 2009).
Palladium nanoparticles (PANPs) were reported to get accumulated in leaves of barley (Battke et al., 2008).
Therefore, there is possibility of transfer of these nanoparticles in the animals. On the similar way, nano Fe;O;
were also found to get accumulated in tissue of pumkin (Zhu et al., 2008).Through an interesting study Lin et al.
(2009) reported the transmission of Cyo into the progeny of nanoparticle exposed rice.

All of the reports suggest that as a consequence of presence of various nanoparticles in soil, there is
possibility of threat to soil microorganisms and to plants by absorption of nanoparticles from soil. Moreover,
such accumulation and/or toxic effects to plants may affect the complete food chain. The toxic effects to plants
may further pass to animals such as fish, insects or mammals including humans who consume them (Figure 1).
But still there is huge knowledge gap in the information on the mode of uptake of nanoparticles and
consequences of their exposure to soil environment. There is also need to study the impact of surface
functionalization, size, charge, agglomeration and stability of nanoparticles on the plants. Moreover, it is also
essential to perform further studies on the transport of nanoparticles and the effects caused to food chain thereby
affecting the humans and animals.

Figure 1: Fate of nanoparticles in the soil environment. The nanoparticles may exert toxic effects to soil
bacteria and plants, and if accumulated inside them, they can be ultimately transferred to animals and
humans

The straight red colored lines show the direct effect of nanoparticles. The curved red lines show the pathway of nanoparticles in food chain.
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CONCLUSIONS

It can be concluded that extensive application of chemical fungicides and antimicrobials
have generated huge pollution resulting into toxicity to all the living flora and fauna.
Considering this fact, it is felt that there is an urgent need to search for alternatives to manage
the phytopathogens for the sustainable plant production. The application of biocontrol agents
for the management of different diseases is an interesting strategy but there are several
inherent issues, which prompts us to search for other viable a%ternatives, and therefore, the use
of eco-friendly green nanobiotechnology has become the main focus of the scientists all over
the world. The synthesis of nanomaterials by biogenic methods mainly microbes and plants is
green, eco-friendly, rapid and economically viable. These can be utilized for the development
of nanobiosensors, which can be used for the detection of plant diseases. Moreover, different
types of nanomaterials in general and nanoparticles in particular may solve the problem of
microbes resistant to microbicides or fungicides. In addition, the pollution and toxicity of
fungicides can be avoided. However, extensive experimental field trials are needed to
understand the toxicity of the nanoparticles in food chain. Finally, the application of green
nanobiotechnology may open up new avenues for research pertaining to the management of
plant pathogens.
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Jovevény karositok megjelenése kozvetlen kornyezetiinkben és a védekezés lehetoségei

Zsig6 Gyorgy
Magyar Novényvédé Mémoki és Novényorvosi Kamara Novény,- Koryezet- ¢s Elelmiszerbiztonsagi Bizottsaganak elndke, Budapest
www.zsigogyorgy.hu

OSSZEFOGLALAS

A kozvetlen kornyezetiinkben megtaldalhat novényeken, az ujabban megjelent karositokrol és a védekezés lehetdségeirdl, jelenlegi
gyakorlatardl szdmol be a szerzd. Kisérletet tesz a kozteriileti novényeken ténylegesen kart okozo fajok dttekintésére, és csupdn a lakossagot
zavaro rovarok, korokozok, gyomok csoportositasara is. A koztertleti ndvényvédelem technoldgiai hatterének a bemutatasa mellett utal a
févarosi gyakorlatra is. A fentiekbSl kovetkezéen javaslatokat fogalmaz meg a hidnyossdagok kikiiszobolésére valamint ismerteti a
Noveényorvosi Kamara, kozteriileti névényeket érinté eldrejelzd és a készitményeket engedélyeztetd tevékenységet is.

SUMMARY

The author refers about the nowadays applied practical plant protection activities against pests occuring on trees, shrubs and turfs of
public domains. It is overviewed those insects, diseases and weeds which cause damages and touched also upon disturbing the local
residents only and tasks to the plant protection engineer expert to manage them. Among the special features of public domains should be
mentioned that the rules are difficult to harmonize according to the legal, public health, and horticulture requirements at the same time. The
anti-pesticide attitude of EU and the modest range of pesticides which are applicable on public domains make difficulties in optimal
management work. The author draws up proposals how to manage the complex plant protection on public domains.

Kulesszavak: kozteriileti novényvédelem, levéltetvek, pokhalés molyok (Hyponomeuta spp.), vadgesztenyelevél-aknazomoly (Cameraria
ohridella), platan csipkéspoloska (Corythuca ciliata), amerikai lepkekaboca (Metcalfa pruinosa), zold vandorpoloska (Nezara viridula),
platanbodobacs (Arocatus longiceps), harsbodobacs (Oxycarenus lavaterae), lisztharmatok, aranka fajok (Cuscuta spp.), parlagfiit (Ambrosia
artemisiifolia), harlekinkatica (Harmonia axyridis), azsiai marvanyospoloska (Halyomorpha halys), cserebogarak larvai, selyemfényti
puszpangmoly (Cydalima perspectalis), vadgesztenye valadékos kéregrakosodasa (Pseudomonas syringae pv. aesculi).

Keywords: plant protection on public domains, aphids, ermine moths (Hyponomeuta spp.), horse-chestnut leaf miner (Cameraria ohridella),
platanus lace bug (Corythuca ciliata), citrus flatid planthopper (Metcalfa pruinosa), southern green shieldbug (Nezara viridula), plane tree
bug (Arocatus longiceps), ground bugs (Oxycarenus lavaterae), powdery mildews, dodders (Cuscuta spp.), common ragweed (Ambrosia
artemisiifolia)

BEVEZETES

Az utobbi években tobb, eddig jelentdés gondot nem okozd rovar, gomba és baktériumfaj jelent meg az
emberek kozvetlen kornyezetében €16 ndvényeken, a kozteriileteken. Ezen fajok egy része novényi karositonak
tekinthetd, mig masok csupan a lakossagot zavarjak, undort keltdek vagy egészségiigyi gondot okoznak. A
jovevény fajok megjelenésével parhuzamosan, folyamatosan tisztazni kell a ndvényvédelem eszkdzeivel
gyéritheté novényi karositok korét. Milyen munkat vallalhatunk el szakmai felelosséggel? Remélem, hogy a
fovarosban szerzett tapasztalataim atadasaval segitek a valaszadasban.

A KOZTERULETI NOVENYVEDELEM SZEMPONTJABOL LEGTOBB GONDOT OKOZO ISMERT és
UJABBAN MEGJELNT KAROSITOK

A levéltetvek
Tapasztalatom szerint a téli id6jarastol fiiggetleniil, tavasszal mindig megjelennek a levéltetvek. Bodzan,
juharon, r6zsan, majd a harson, akacon, szivarfan és még sok mas tapndvényen is kialakulnak a koloniak. Ekkor
indul az elsé lakossdgi panaszhullam is, hiszen a mézharmattol ragacsos sz¢élvédok, jatszotéri padok sok
bosszliisagot okoznak. Nyar elejére mar a jardak is ragadhatnak. A szaraz - forré és a hlivds - esds nyarak
egyardnt meggatoljak a felszaporodasukat. Mig 15-20 éve biztosan szdmolni kellett egy egész keriiletre kiterjedd
juhar permetezéssel, addig manapsag mar inkabb csak kisebb facsoportoknal kell beavatkozni.

Pékhalés molyok
Budapesten idénként mar majus elején tarra ragott Prunus-ok jelzik az egyik vagy masik pokhaldés molyfaj
(Hyponomeuta padi, H. evonymella) jelenlétét. Szerencsére tapnovényét csak néhany parkban telepitették. Egy
nemzedékes, latvanyos kartételét sokan észreveszik, de gyakran Osszetévesztik az amerikai fehér medvelepke
(Hyphantria cunea) hernyofészkeivel.
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Vadgesztenyelevél-aknazomoly

Varosképi szempontbol a févaros egyik legmeghatarozobb park-, sor- €s szoliter faja a vadgesztenye. Idében és
kellden hangosan kongattdk meg a vészharangot a harom nemzedékes vadgesztenyelevél-aknazomoly
(Cameraria ohridella) megjelenésekor. A budapestiek, az Onkormanyzatok és a cégképviseletek is 1éptek.
Kiegészitették a kerlileti fakatasztert, anyagilag is segitették a magantulajdoni fak permetezését, tobb
szegény varosi kornyezetben még nem tudjak ,sakkban tartani” a molyokat, aprilis végén — majus elején
mindenképpen kezelni kell a fakat. A Magyar Novényvédé Mérndki és Novényorvosi Kamara orszagos
elérejelzd haldzata nagy segitséget nyujt a védekezés iddpontjanak pontos meghatarozasaban. A hetente frissiild
tablazat mindenki szamara elérhetd a www.magyarnovenyorvos.hu-n illetve a www.zsigogyorgy.hu-n.

Platan csipkéspoloska
Egész nyaron szivogatja, sargitja a platdnokat a platan csipkéspoloska (Corythuca ciliata). Meleg, szaraz
nyarakon kiilondsen kinozza a fakat, akar tobb szaz egyede is megtalalhatd egyetlen levélen. A levélveszteséget
nehezen birjdk az idds, kiilonben is rossz varostliré képességii régebbi fajtak. Minden évben védekezni kell a
kartevo ellen. A vadgesztenyéhez hasonléoan kombinalt kezelést javaslok, gombadlé szerrel és lombtragyakkal
egészitsek ki a permetlevet.

Amerikai lepkekabodca

Az amerikai lepkekabocat (Metcalfa pruinosa) 2004-ben talaltak meg az orszagban, azdta a legjelentésebb
kozteriileti kartevok kozé 1épett. Fakon, bokrokon, egynyari diszndvényeken, utszéli gyomokon, sét a
parlagfiivon is szivogat. Torzulnak, ragadnak ¢és csillognak valadékatol a levelek, mézharmat-tocsak keletkeznek
a fak alatt. A larvatelepekrdl leperegnek a fehér viaszszalak, szennyezik a kornyezetet, megtapadnak az arra
jarék ruhdin. A kerttulajdonosok jogosan panaszkodnak, hozzajuk is bekoltozik és karosit. Természetesen ez
forditva is eléfordulhat. Karositja a novényeket és zavarja az embereket is. Mivel tdpndvényeinek szama nagy,
ezért nehéz keriileti szinten egységesen védekezni ellene. Megfelelé hatéanyagu rovar6lé szerekkel még jol
irthatok.

(Zo1d) vandorpoloska

Erdemes lenne megvizsgalni, hogy miért csak néhany helyszinen jelennek meg nyar végén a (zold)
vandorpoloska (Nezara viridula) egyedei? Néhany éve Gjra és Gjra ugyanonnan kapjuk a bejelentéseket. Ezek
alapjan ugy tlinik, hogy egyes varosrészeket elonyben részesitenek telelére vonulasukkor. Jol repiilnek,
attelelésre bekoltoznek a lakasokba is, ezzel a legnagyobb a lakossigi panaszaradatot inditjak el. Ugy
tapasztaltam, hogy f6leg a korisekkel beitiltetett utcakbol jelezték a vallas, nagy méretii, poloskaszagu, zold és
barna szinli imagokat. Ezeken a fakon valdban jol érzik magukat, de nem karositjak a fakat.

A kertekben szamos disznovényen és zoldségfélén is megjelentek. Az eltérd szinli és mintazata larvakat néha
még a gyakorlott szakemberek is mas fajnak vélik.

Platanbodobécs
A platanbodobacs (Arocatus longiceps) a poloskakhoz hasonléan imagd alakban telel at a platan kéregpikkelyei
alatt, de tomegesen keresi buvohelyét a lakasokban is. Szétnyomva a poloskafélékre jellemzd szagot araszt,
sokan még a felsoprésétdl is undorodnak. 2015-ben mar nyar kdzepén is a torzson csoportosultak, ,,nyari lemoso
permetezéssel” védekeztek elleniik.

Harsbodobacs
A hars fatorzsétol akar a vazagak cstcsaig végignyuld telepeket is képezhetnek Osz felé a harsbodobacs
(Oxycarenus lavaterae) példanyai. Osszebtijva vészelik 4t a telet. Féleg az autétulajdonosokat zavarja, hogy
parkolaskor nyakukba hullanak az allatok. A fak melletti hazakbol nem panaszkodnak, ugy tlinik, hogy ez a faj
nem keresi az ember kozelségét. Sokan a fakat féltik, az ijeszt6 mennyiségli poloska lattan kéregkartevore
gondolnak. Szivogatasaval nem gyengiti a harsat, a lakossagi nyomas hatasara néha mégis permetzést kdvetelnek
a novényvédostdl. Oszi-téli lemosod permetezéssel konnyen eltavolithatoak.

Harlekinkatica (Harmonia axyridis)
Jol repiil, gyorsan terjed. Evente 2, de akar 4 nemzedéke is kialakulhat. Testében keserii anyagok talalhatok,
részben ezért sincs sok ellensége. Sok vegyszereknek ellenall. A viragokat, a bogyos gylimdlcsdket és a szO16t is
megraghatja, de a kozteriileti levéltetveket is szépen gyériti. Télire a lakasokba koltozhet, nem alszik téli almot,
az embereket is ,,megcsipheti” és kiilonboz6 allergias reakcidkat valthat ki.
Tovabb neheziti a helyzetet az, hogy nehéz meghatarozni a bogarat, nagyon valtozatos a mintazata.
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Azsiai marvanyospoloska (Halyomorpha halys)

Egy vilagszerte terjedében 1évo faj, zoldségek és elsdsorban a fasszari gyiimolesfélék kartevéje. Mar tobb mint
100 novényfajon leirtak. Fitopolazmakat is terjeszt. Hazankban 2013. dszén talaltdk meg, Budapesten. Még
koztertileti kartételével nem talalkoztam, az elsd jelzések az idén, 2015-ben a bekdltdzésével kapcsolatban
érkeztek hozzam. A lakasokban is attelel, erds szagképzéssel rendelkezik, allergizal.

Cserebogarak larvai
Egyre nagyobb gondot jelentenck, elsdsorban az egynyariaknal karositanak és a jatszoterek homokozodiban
panaszoljak a lakosok. Tobb fajjal is szamolnunk kell. Rajzasuk és berepiilésiik, tojasrakasuk idépontja eltérd, az
imagokat nem tudjuk elpusztitani. A pajorok ellen nincs kozteriileti talajfertétlenitd szeriink, igy az agyasokban
az engedély nélkiili és humanegészségiigyileg is kockazatos bedntdzéssel probalkozhatunk. A homokozdkban
szigortan tilos barmilyen ndévényvédo szeres beavatkozas.

Selyemfényii puszpangmoly (Cydalima perspectalis)
Gyakorlatilag lehetetlenné tette a buxusok kozteriileti alkalmazasat. Csak folyamatos ellendrzéssel, ¢és
specialisan végrehajtott permetezéssel mentheték meg a sovények, bokrok. Megfeleld és engedélyezett rovardld
szerekkel rendelkeziink (Dimilin 25 WP, Dipol DF), de mechanikailag is gyérithetd. Budapesten 2015-ben
marcius kozepén ragott, majd kis sziinet utan julius 17-én, a fénycsapdank mar a masodik nemzedék rajzasat
jelezte. Késo 0szig rajzik és karosit.

Lisztharmat fajok

A kozonséges vadgesztenyén (Aesculus hippocastanum) szerencsére eddig csak kisebb karokat okozott, a
vadgesztenye lisztharmat (Erysiphe flexuosa), a piros virdaga vadgesztenyén (Ae. carnea) viszont gyakrabban
megjelenik. A platanon 2008-ban jelent meg a lisztharmat (Erysiphe platani), és egybdl stlyos korokozova valt.
Dr. Vajna Laszl6 2009-2010-ben végzett széleskdrti vizsgalatai szerint ez utdbbi betegség rendkiviil gyorsan
terjedt el az egész orszagban, 2010-ben sok teriileten mar stlyos fertézések kovetkeztek be. Jo varostiirése miatt
elészeretettel telepitik a diszkortéket (pl. a kinai diszkortét, Pyrus calleryana). Varasodasra szamitottam, de
lisztharmattal (Podosphaera leucotricha) talalkoztam 2007-ben egy kébanyai sétaloutca fasoran. Azota is
makacsul, minden évben megjelenik mar a fiatal leveleken is. A deformalodott levelek sziniikon sargulva
foltosodnak, a fondkjukon kialakuld lisztharmat telepek az egész vegetacidoban megtalalhatdoak. Folyamatos
permetezést igényelnének.

Vadgesztenye valadékos kéregrakosodasa
Az EPPO adatbazisaban (https://gd.eppo.int/reporting/article-2674) mar 2013-ban leirtak a Pseudomonas
syringae pv. aesculi karositasat vadgesztenyén, a godolléi kastély fasoraban. ,,A hivatalos magyar allaspont
szerint, jelenleg, egy helyszinen talalhat6”- idézek a 2013. évi nemzetkdzi kozleménybdl.
Itthon talan a ,,vadgesztenye valadékos kéregrakosodasa” vagy a ,,vadgesztenye baktériumos kéregbetegsége”
lesz a neve. A kastélyban, 2013. szeptemberében késziilt fotok alapjan elmondhatjuk, hogy talalok a magyar
nevek. Minden probalkozas ellenére, néhany év alatt kipusztult a német faiskolabol importalt fasor.

Aranka fajok

Elsésorban a keriileti kertészekkel kell megkiizdeni az arankairtas elfogadtatasaért. Jogos az ellenallasuk. Nem
értik, hogy miért kellene a sziikds pénzkeretbdl egy olyan gyom irtasara kdlteni, amely nem zavarja sem a
lakosokat, sem a kozlekedést. Csak a jogszabalyok ismertetésével indokolhatok. Az ¢lelmiszerlancrol és hatosagi
feliigyeletérdl szolo 2008. évi XLVI. torvény egyik végrehajtasi rendelete, a novényvédelmi tevékenységrol
sz016 43/2010. (IV.23.) FVM rendelet 2. §-a kiilon kiemeli az aranka fajok (Cuscuta spp.) elleni védekezési
kotelezettséget. Magja hosszll évekig elfekszik a talajban, tavasztol 6szig folyamatosan csirazik, viragzik és
érleli a magjat. Csak a rendszeresen, kb. hetente elvégzett ellendrzéssel és a sziikség szerinti foltkezeléssel lehet
kiizdeni ellene. Amennyiben kihagyunk néhany hetet a felderités-irtds folyamatabol, tigy a beérlelt magjat
ismételten elhullajtja. Kezdédik az egész folyamat el6lrl. Ezzel magyarazhatéoak az évrél-évre ugyanott
megjelend arankas foltok. Jarmiivekkel, allatokkal, pl. madarakkal kdnnyen és gyorsan terjed és bejuthat a
fert6zésétodl féltett szantofoldekre is.

Parlagfii

Mar nagyon sok hiradas jelent meg a parlagfiir6l (Ambrosia artemisiifolia), de még mindig sokan tévesztik a
nevét, sot a novényt sem ismerik fel. Keverik az iirommel vagy pl. a biidoskével (barsonyvirag, Tagetes spp.).
Tobb szempontbdl is inkdbb a mechanikai gyomirtast javaslom. Egyrészt, mert a jo idépontban és kelld
gyakorisaggal elvégzett kaszalashoz képest nem ériink el sokkal jobb eredményt a kozteriileteken bevethetd
tartamhatas nélkiili, perzseld tipust gyomirtd szerekkel. Masrészt, mert a permetezések nyoman sargan szarado
kord nemcsak ronda, de tiizveszélyes is. A glifozat szarmazékokkal dolgozhatnak kozteriileteken. Ovatosan
hasznaljak, mert a fiatal cserjék, fak kérgén felszivodva azok teljes pusztulasat okozhatja!
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KOVETKEZTETESEK

Nincsenek konnyl helyzetben a kozteriileti ndvényveéddsok. Az emberek altal folyamatosan latogatott
helyszineken végziink novényvédelmet. A romld gazdasagi kornyezet hatott a parkfenntartdsi kiadasokra is.
Kevesebb jut kaszaldsra, gondozasra és novényvédelemre is. Kiilondsen igaz ez, ha arra gondolunk, hogy az
emberek zoldfeliilet iranti igénye nd, mikdzben 11j karositok jelennek meg, és egyre idosebb fak védelmét kell
megoldanunk.

Sziikds novényvédod szerkinalatbol valaszthatunk. A 2015. évi ,szerjegyzek”-ben egyetlen gyomirtd szer
hatéanyaga mellett huszonegy készitmény szerepel a kozteriilet cimszé alatt. Bar a felhasznalo sziikséghelyzeti
(,,eseti”) engedélyt is kérhet bizonyos esetekben, de ez az eljaras mindenképpen hosszadalmas és koltséges. A
beteg fa eldtt allo szakembernek nincs ideje kivarni a hatdsagi hatarozatot. Mindenképpen bdviteni kellene a
bevethetd készitmények korét. Egyetlen atkadld szer sem rendelkezik kozteriileti engedéllyel, de még szdmos
gombadld, rovardld és gyomirtd szerre sziikségiink lenne. A Magyar Novényvédd Mérndki és Novényorvosi
Kamara tovabb folytatja a ,.kiskulturas” ndvényekkel kapcsolatos engedélyeztetési tevékenységét.

Tovabbi nehézséget okoz egyes engedélyokiratok eldirasainak a betartasa:

»A készitmény kozteriileteken valo felhasznalasa esetén a kezelésrol az érdekelt lakossagot tajékoztatni kell.
A permetezés kizarélag novényvédelmi szakirdnyitd kozvetlen feliigyeletével, 22-03 éra kozotti idészakban
végezhetd. A jatszoterek 10 méteres korzetében a szer nem hasznalhato.” A kamara részérdl, a 43/2010 (IV.23.)
FVM rendelet médositasahoz javasoltuk, hogy hagyatkozzunk a helyismerettel rendelkezé ndvényorvosra,
bizzunk meg a dontésében.

Az egy éves idotartamu vallalkozoi szerzédésekkel nem lehet hosszi tavon eredményesen dolgozni.
Kiilonosen hosszabb idészak sziikséges a teriilet megismeréséhez azokban a korzetekben, ahol még nincs
fakataszter. De az eldrejelzo eszk6zok telepitése is csak ott éri meg, ahol tobb évben gondolkodhat a palyazo.

Hatraltato tényez0 az is, hogy az EU tllzottan vegyszerellenes kozegében kell dolgoznunk. Mindenképpen
harcolnunk kell azért, hogy parkfaink, fasoraink egészsége megmaradjon. Hangstlyoznunk kell az optimalis
ontozés, tapanyagellatas és az ellenallo fajtak jelentdségét. Segitsiik a perspektivikus eljarasok fejlesztését (pl.
injektalas, termésnoveld anyagok novényvédelmi célu felhasznalasa). Ugyanakkor jelenleg még biztositani kell a
kozteriileti permetezések lehetdségét is.
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The role of disease resistance in the registration of crop varieties in Hungary

Laszlé Gergely — Bernat Pods
National Food Chain Safety Office, Budapest, Hungary
gergelyl@nebih.gov.hu

SUMMARY

Variety testing including disease resistance test of the major crops has been carrying out since the 1960°s in Hungary. Testing for
resistance of the new candidate varieties is performed in the so-called VCU (Value for Cultivation and Use) trials under natural infection
and in special small-plot or micro-plot trials using different disease provocative methods. Disease resistance, especially those of multiple
and horizontal-type (race non-specific, partial or durable) resistances, has recently become a key limiting factor in the state variety
registration. The role of disease resistance in the decision-making process of variety registration is demonstrated on the examples of winter
wheat and sunflower as two major field crops in Hungary.

Keywords: variety testing, VCU and provocative trial, testing for resistance, multiple disease resistance, sustainable agriculture
INTRODUCTION

Variety testings including disease resistance test of the field crops has been carrying out since the 1960’s in
Hungary. Nowadays there are seventeen Variety Testing Stations belong to the National Food Chain Safety
Office where the field performance (VCU) trials and the small-plot disease provocative trials are conducted.
There are two additional resistance tests under glasshouse conditions and one test under walk-in plastic tunnel
assessing the resistance of sunflower candidates to downy mildew (Plasmopara halstedii) and broomrape
(Orobanche cumana), and the foliar resistance of new potato varieties to late blight (Phytophthora infestans),
respectively (Gergely, 2007). In the last several decades there has been a change in the paradigm of breeding for
resistance. Due to the vulnerability of vertical (race-specific) resistance resulted in new races that overcome the
dominant genes for resistance in host plants, horizontal-type resistance (also called race-non-specific or partial
resistance) has become a priority in the resistance breeding programmes providing a desirable durable resistance
against plant diseases.

MATERIALS AND METHODS

The methodology used in resistance testing has been developed since the 1960’s and is being developed
continuously (Hinfner and Homonnay, 1966; Hinfner and Békési, 1971; Gergely, 2004). According to these
studies the two principal components of resistance testing are the correct diagnosis and the precise determination
of the infection rate. In general, three evaluation methods are used to determine the actual rate of infection.
Firstly, percentage of infected plants (infected plant %) in case of systemic diseases caused by viruses, and wilts
caused by fungi or bacteria. Secondly, estimating the rate of infection using a 1-5 or 1-10 grade scale of
increasing susceptibility (infected leaf/stem area %) in case of powdery mildews, rusts, leaf and stem spot
diseases, respectively. And thirdly, calculating an index of infection which is a combination of the last two
methods expressing not only the incidence but the severity of the disease (index of infection %).

Candidate varieties tested are classified into five resistance categories according to their disease severity.
Classification is practically based on the deviation between the infection rate of each genotype and the actual
trial mean which is considered to be 100 %. If the trial mean is less than 50 %, a given candidate variety is

1 = resistant, if its rate of infection does not exceed 25 % of the trial mean,

2 = moderately resistant, if its rate of infection is 26-75 % of the trial mean,

3 = mid-susceptible, if its rate of infection is 76-125 % of the trial mean,

4 = susceptible, if its rate of infection is 126-175 % of the trial mean, and

5 = highly susceptible, if its rate of infection exceeds 175 % of the trial mean

In the cases when the trial mean exceeds 50 % (severe disease outbreaks, provocative trials) the percentage
values of the actual disease severity correspond to the following ratings of resistance/susceptibility:

1 =resistant, if the disease severity is 0 — 20 %,
2 = moderately resistant, if the disease severity is 21 — 40 %,
3 = mid-susceptible, if the disease severity is 41 — 60 %,
4 = susceptible, if the disease severity is 61 — 80 %, and
5 = highly susceptible, if the disease severity is 81 — 100 %
(after Hinfner and Homonnay, 1966)
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Testing for resistance of the new candidate varieties is performed in VCU trials under natural infection and in
special small-plot or micro-plot trials using different disease-provocative methods. Four provocative methods
and their combinations are used in practice:

e Micro-climate provoked one, when the geographical position of the trial site is favourable for
disease development (e.g. high yearly precipitation and relative air humidity favour the incidence of
fungal and bacterial diseases)

e  Monoculture which is known to increase disease incidence through contamination of soil in the
experimental site with resting spore of pathogens such as oospores, chlamidospores, sclerotia, etc.

e Use of provocative plots when every second plot in a field trial block is sown with susceptible
varieties (e.g. wind-borne diseases such as powdery mildews and rusts). Its main advantages are
earlier disease incidence and uniform infection pressure in the trial.

e Inoculation (artificial infection techniques) when the inoculum (mainly as a watery suspension of
conidia or sporangia) is sprayed onto the foliage of candidate varieties in their susceptible growing
stage)

In the field VCU and provocative trials the resistance/susceptibility is assessed when the infection pressure is
high enough to determine the differences in the susceptibility of candidate varieties (practically when the trial
mean is or exceeds 10%). Beside the agronomic standard varieties carrying high productivity and quality,
resistant and susceptible standard cultivars are also used comparing the behaviour of candidate varieties to them.

The requirements of variety registration

e Fulfilment of the so-called DUS (D=Distinctness, U=Uniformity, S = Stability) requirements for
breeder’s right protection. The candidate variety must be differentiated from any other known
cultivar, and must be sufficiently uniform and stable.

e  Successful VCU performance in the small-plot performance trials with 4 repetitions in 6-8 trial sites
for 2-3 years using high-yielding and high-quality standard varieties to compare.

e  Main components of Value for Cultivation and Use are productivity, quality, disease resistance and
agronomical features such as earliness, resistance to lodging, drought tolerance, winter hardiness,
etc.

e  Proper (acceptable) variety denomination

RESULTS

Evaluation of disease resistance in the Variety Registration Process of Hungary

Demonstrated on example of winter wheat

Major diseases in Hungary that are considered to be compulsory-tested in VCU and/or provocative trials:

Powdery mildew (Blumeria graminis f. sp. tritici)

Black (stem) rust (Puccinia graminis f. sp. tritici)

Brown (leaf) rust (Puccinia recondita)

Yellow (stripe) rust (Puccinia striiformis var. striiformis)

Fusarium head blight (Fusarium graminearum, F. culmorum)

Tan leaf spot (Pyrenophora tritici-repentis, anamorph: Drechslera tritici-repentis)

QU kW=

If a given candidate variety is proved to be susceptible (resistance rank 4) to at least two or highly susceptible
(resistance rank 5) to at least one of the above-mentioned major diseases, the trial officer’s proposal to the
National Variety Registration Committee must be refusal. In other words, candidate varieties carrying more than
mid-level susceptibility to the economical important diseases can be excluded from state variety registration in
Hungary (Poos, 2015).

Demonstrated on example of sunflower
Major diseases in Hungary that are considered to be compulsory-tested in VCU and/or provocation trials:
1. Having downy mildew (Plasmopara halstedii) resistance to the prevalent five races/pathotypes of the
oomycete pathogen (100, 700, 710, 730, 330) is obligatory.

2. Sclerotinia stem and head rot (Sclerotinia sclerotiorum)
3. Diaporthe stem spot and rot (Diaporthe helianthi, anamorph: Phomopsis helianthi)
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A given candidate variety cannot be susceptible (rank 4) to the last two major diseases or highly susceptible
(rank 5) to one of them. In other words, candidate varieties carrying susceptibility to the prevalent races of
sunflower downy mildew in Hungary or indicate susceptibility to the two other major diseases or prove to be
highly susceptible to one of them can be excluded from the state variety registration.

DISCUSSION

Genetic uniformity of the variety structure of any field crop can cause severe disease outbreaks and
subsequent considerable yield losses. Black (stem) rust on winter wheat caused an epidemic in 1972 in Hungary
and a newly registered Hungarian wheat variety of that time, Kiszombor 1 proved to be highly susceptible and as
a consequence it was cancelled (withdrawn) from the National List of Varieties. A sunflower disease called
Diaporthe stem rot (Diaporthe helianthi) also caused an unexpected outbreak in 1997 when most of the cultivars
proved susceptible resulting in practically half of the nationwide average yield (1.1 tons ha-1). The potato late
blight pathogen, a fungus-like oomycete organism, Phytophthora infestans caused the Great Famine in Ireland in
1845-46 when a high-yielding but highly susceptible potato cultivar, Lumper was almost exclusively grown. An
infamous pathotype (race T) of the fungus pathogen, Helminthosporium maydis (since reclassified as Bipolaris
maydis) swept over the southern part of the USA in 1970. At that time about 80% of the hybrid maize in
America contained T-cytoplasm which is determined the susceptibility to this disease (Southern Corn Leaf
Blight). Consequently, the genetic uniformity in the America’s maize crop was the principal cause of the 1970
epidemic.

The benefits of host resistance are the follows:

e This is the only effective control in some cases (e.g. virus diseases such as PVY in potatoes, BNYVV in
sugar beet, ashy stem blight in sunflower and Fusarium wilt in peas),

A cheap and easy-to-use way of plant protection (choosing resistant cultivar),

It is practically not influenced by weather conditions

The best strategy for avoiding disease epidemics (host resistance with diverse genetic background),
Means the best solution to reduce pesticide pollution of the environment and derease human health
risks.

CONCLUSIONS

Some changes in the paradigm of variety registration have been experienced in the last decades in Hungary
since resistance (preferably multiple resistance) to the major diseases of field crops has become one of the top
priorities. Usage of registered varieties carrying multiple disease resistance could be the best strategy for the
sustainable crop production systems such as integrated and organic farming. Nationwide testing of new crop
varieties in VCU and disease provocative trials are essential due to the great differences in climate conditions
and population structure of pathogens among the EU member states.
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White rust species (Chromista, Peronosporomycetes, Albuginales, Albuginaceae) on
common weeds in Hungary

Tamas Toth — Gyorgy Janos Kovics
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SUMMARY

The obligate plant parasite fungi in the family Albuginaceae are responsible for causing white rust diseases
on weeds and they are rather common worldwide. Weedy plants with characteristic symptoms have been
collected in 2014 and 2015 on location Hajdd-Bihar and Jasz-Nagykun-Szolnok counties in Hungary. The
determination of the species were based on the morphological characters both pathogens and hosts. Albugo
candida was determined on shepherd’s purse (Capsella bursa-pastoris). Common purslane (Portulaca oleracea) is
a host for Wilsoniana portulacae. The fungus Wilsonia bliti (syn.: Albugo bliti), the causal agent of white rust
disease was found on redroot pigweed (Amaranthus retroflexus).

Keywords: white rust diseases, Albugo candida, Wilsoniana portulacae, Wilsoniana bliti, Albugo bliti

INTRODUCTION

The member of Albuginales fungus order are obligate biotrophic plant pathogens. White rust or white blister
diseases caused by the members of the Albuginaceae family has been reported from a great variety of hosts.

Albugo candida was the first described species in the Albuginaceae under the name of Aecidium candidum
Persoon (Gmelin, 1792), then it was transferred to Uredo (Persoon, 1801), finally it was replaced to its own
genus, Albugo (de Roussel, 1806). The fungus Albugo candida has more than 400 host species, including
cultivated plants from the family Brassicaceae like horseradish (Armoracia rusticana) wide ranging at Hajdu-
Bihar County in East Hungary.

The next step was Wilson’s findings in 1907, who listed 13 species of Albugo, but most of them was host- or
at least plant-family specific.

More than a century after de Roussel’s discovery, Biga (1955) recognized 40 species of Albugo which were
almost impossible to differentiate base only on conidial morphology. This monogenic state of the Albuginaceae
only changed when Thines and Spring (2005) made their revision. They used the ultrastucture of the sporangia
observed in SEM (Scanning Electron Microscope) to identify the major lineages of the family Albuginaceae.

The newly introduced Wilsoniana genus contains some white rust pathogens, which are parasitic to the
members of the Caryophyllales plant family. The two genera, Albugo and Wilsoniana can be differentiate on the
base of sporangial ornamentation only. The sporangia of Wilsoniana are mostly broadly pyriform. The
sporangium has a slight crescent moon-like wall thickening which covering large part of the lateral walls and this
formation is the most prominent above the equator of the sporangia. The fertilization in Wilsoniana and Albugo
differ also largely from each other (Davis, 1904).

The species of Wilsoniana have little economic importance because they infect harm weedy plants mostly.

MATERIALS AND METHODS

The weed plants were collected in 2014 and 2015 years on four locations (Debrecen, Szolnok,
Kunszentmarton, Kisujszallas) in Hajdu-Bihar and Jasz-Nagykun-Szolnok county (Middle and East Hungary)
with characteristic white rust symptoms. The weed species were observed in maize and sunflower fields, next to
roadsides and river banks. The samples were collected during the vegetation period, mostly in summer time.
Collection were made mostly from leaves but in case of Albugo candida from stems, floral stems and
inflorescences too.

Multiple plants were collected from each weed species, viz. shepherd’s purse (Capsella bursa-pastoris /L./
Medik.), common purslane (Portulaca oleracea L.) and redroot pigweeed (Amaranthus retroflexus L.).

The morphological characteristics of the pathogens were examined by preparing freshly collected materials
and observed them under light microscope. When host tissue contained sexual spores (oospores) they were
cautiously compressed with a scalpel. Asexual spores (sporangiospores) and sexual spores (oospores)
measurement were taken by using a Canon PowerShot AS520 digital camera and Imagel] software. The
identification based on host plant and morphology of pathogen. To assure the appropiate values the results were
cross-checked with the descriptions of Choi and Priest (1995). 25 reproductive structures were measured per
samples.
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RESULTS AND DISCUSSION
Albugo candida (Pers.) Roussel on shepherd’s purse (Capsella bursa-pastoris /L./ Medik.)

According to Systematic Mycology and Microbiology Laboratory Fungal Database (Farr and Rossman,
2015) Albugo candida was recorded on more than 400 host plants. This is a common pathogen especially on
shepherd’s purse (Capsella bursa-pastoris) and throughout its vegetation period in almost any larger population
the white rust symptoms on the leaves or stems are observable (Choi et al., 2007). In Hungary the disease caused
by this pathogen is not so serious, but near horseradish (Armoracia rusticana) plantations (cultivated host of the
pathogen) it could be harmful. There are two kinds of infection in case of Capsella bursa-pastoris, the first one
is the local infection when only the white to cream-coloured pustules can be observed on leaves, stems, floral
stems and inflorescences. The second one is systemic infection when swollen, malformed and sterile flower
arose so the result of the infection is abnormal growth (Figure 1/A, 1/C).

In the collected plants the pustules were approximately between 1 to 3 mm in diameter (Figure 1/B). These
blister-like lesions contains the asexual spores (sporangiospores). Under the microscope it was clearly visible
that these hyaline sporangiospores produced in chains, mostly vacuolate, nearly spherical and their average size
were 15.2 x 14.4 um (Figure 1/D). Oospores could not be observed.

Figure 1: Albugo candida - symptoms of systemic infection (A), white rust symptoms on stem (B), swollen, malformed and steril
flowers (C), sporangiospores (D)

Wilsoniana portulacae (DC.) Thines on common purslane (Portulaca oleracea L.)

The pathogen was isolated from common purslane (Portulaca oleracea L.). In Hungary the disease is present
in almost every region, but the intensity differe from year to year. Symptoms of disease are the following:
multiple white pustules on the upper leaf side (Figure 2/A, 2/B), few pustules can be observed on stems. On the
back side of the leaves were some chlorotic lesions, which were mostly small and irregular. In case of systemic
infection the plant internodes were shortened and the leaves became smaller than regular, and when heavy
infection appeared, the infested leaves fallen. The specialised hyphae which produce asexual spores
(sporangiospores) are not branched, short and simple. Sporangiospores are translucent, mostly oval, sometimes
almost spherical (Figure 2/C). The average size of them 20.2 x 18.8 pum. Sexual spores (oospores) can be
observed in large numbers, which are dark-brown coloured, globose and the size in average of 25 measurements
is 49.7 um in diameter (Figure 2/D).

Wilsoniana bliti (Biv.) Thines on redroot pigweed (Amaranthus retroflexus L.)

The last discussed white rust disease in this paper is Wilsoniana bliti, a common pathogen in Hungary which
can be observed in almost every year on redroot pigweed (Amaranthus retroflexus). The characteristic white
coloured pustules were formed on the lower leaves (Figure 3/A). On the leaf surface there were small, irregular
chlorotic lesions (yellow spots) in different sizes. The pustules were groupped in the most cases with average
size of 1-3(4) mm in diameter. Depending on the weather conditions of the year the scattered pustules can
appeare only in few number on the leaves, but the fungus can often spread from one plant to another. Heavily
infected plants may be shortened, their leaves became smaller and pitted, hereby the whole biomass of the plant
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Figure 2: Wilsoniana portulacae - white pustules on the upper leaf side (A), small irregular enlarged pustules (B), translucent and
oval sporangiospores (C), dark-brown, globose oospore (D)

Figure 3:

Wilscg)niana bliti - white pustules on the backside leaf (A), hyaline, oval sporangiospores (B), oospores near to the leaf vein (C), dark-
brown, globose oospore (D)

decreased. In this fungus sporangiospores were also hyaline and oval to spherical (Figure 3/B), they formed in
short and simple sporogenous hyphae. Average size of the asexual spores were 19.3 x 16,1 pm. Numerous
oospores were observed. This sexual spores mostly occured close to the leaf veins (Figure 3/C).

This structures were formed within the leaves, also were globose and dark-brown coloured (Figure 3/D).
Once in a while the oospores may formed as a net-like structure on the lower leaves. The average measured size

was 52.3 um in diameter.
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SUMMARY

Nowadays, phytopathogenic fungi cause the most serious yield loss in open field cultures, and sunflower (Helianthus annuus) is no
exception to this phenomenon. Sclerotinia stalk and head rot (Sclerotinia sclerotiorum) is present in the whole area of Hungary, and can
cause serious financial loss. In our experiment, sunflower hybrids were tested for resistance to Sclerotinia sclerotiorum infection. 16
sunflower hybrids were examined at the Experimental Breeding Site in Jaszboldoghéza. Pesticide treatment and also nutrient replacement
were applied on the sunflower fields.

Keywords: sunflower hybrids, Helianthus annuus, open field trial, Sclerotinia sclerotiorum
INTRODUCTION

The sunflower (Helianthus annus) gene center can be found in the west side of North America, but the first
man who nationalized in Europe was a russian tsar Peter L. in the XVIII: century (Zhukovsky, 1950). Related to
the extension of the arable farm area, oil mills have been spread and lots of local sunflower variety has occurred
(Walter, 1974). When gene selection has been started here in the middle of the XIX century, it has immediately
great success (Pustovojt, 1964). In Hungary the most significant habitats of sunflower were in the east-north
counties (Szabolcs-Szatmar-Bereg, Borsod, Hajdu-Bihar) and in Transylvania. Thanks to the specific site and the
orthodox religion (Kurnik, 1969) the first oil mill was established in 1812 in Ercsi, followed by many others.

Primarily sunflower was sown because of its high oil content (Antal, 1992; Bocz, 1992). It has been used in
catering, animal feeding, and industrial purposes (colour stain, insecticide, cosmetics) (Vranceanu, 1977; Frank,
1999). Most of all: sunflower is a good honey plant and excellent to use like fuel substituted.

Today sunflower is a considerable plant among filed crops too. In the last decades crop area has grown in a
huge rate worldwide (Antal, 2005), as long as the sunflower growing area in Hungary (2005-2014) is the same
(Table 1). While sunflower crop yield might be 5-6 t/ha by applied suitable and effective production methods,
then the Hungarian yield is approximately 2-3 t/ha.

Table 1
Sunflower production area, cumulated and mean yield (2005-2014) in Hungary

Year Production area Cumulated Mean

(1000 ha) (1000 t) (t/ha)
2005 511 1.108 2.170
2006 534 1.181 2.210
2007 513 1.060 2.070
2008 550 1.468 2.670
2009 535 1.256 2.350
2010 502 0.970 1.930
2011 580 1.375 2.370
2012 615 1.317 2.140
2013 597 1.484 2.490
2014 594 1.597 2.690

Source: KSH, 2015 (http)

The reason to lose crop yield is a phytopathogenic fungus, Sclerotinia sclerotiorum, which can be found
everywhere in the country and may cause great economic losses. Water-soaked soft rot of sunflower can be
affected to all parts of the plant, which can easily spread in vaporous, warm, rainy weather. In rare cases initial
infestation can be found like flagging, necrosis (Figure 1). Later on tissues of stalks can be decayed and and
heads can broken down (Antal, 2005).

MATERIALS AND METHODS

Our small plot tests were made in an experimental station in Jaszboldoghdza (Jasz-Nagykun-Szolnok
county), where we checked 16 sunflower hybrid resistance against to Sclerotinia sclerotiorum. We sown the
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hybrids in 70x30 ¢cm of each other; one test field plot was 25.76 m?. Sowing time was on 4-6" May in 2011 by
120 seeds per plot. The experimental design was a randomized blocks with 4 repetitions. The soil type was
chernozem, with a 3.7 m/m% humus content, and 7.3 pH value. Nutrient supply were given in 2 periods: the first
in the autumn (4" November 2010) with a multinutrient fertilizer 300 kg/ha, and the second in the spring (21"
February 2011) with nitrogen fertilizer (NHs-NO3 34%) 200 kg/ha active substance. Chemical treatments were
made two times during the season: on 4-5" May in 2011 with Force 1.5 G 7kg/ha, and on 11" in May with Racer
2.5 I/ha. There was no fungicide application on the area. The previous plants were rape in the year of 2008/2009
and winter wheat in 2007/2008.

Temperature and precipitation was an average of many years, which were advantageous for the sunflower
hybrids from germination to the milk ripeness (15.5 mm in April, 30.6 mm in May, 45 mm in June, 91.2 in July
and 39.2 in August).

Evaluation was made shortly after the symptoms have developed, on 15" in July.

RESULTS

Among the sunflower hybrids infestation were appeared in different values. Because rainy weather promoted
the infection by ascospores, symptoms could be observed both on stalks and heads (Table 2).

Figure 1: Sclerotinia sclerotiorum infection in sunflower head

DISCUSSION

Today the number of certificated sunflower hybrids is more than 100. Our goal was to prove which hybrids
process good resistance against Sclerotinia infections. In comparison of the tested hybrids the most resistant was
"Tamara’ (6 stalk and 66 head infections). There were high head infection at the following hybrids: *Sorenzo’
(23 cases), ’Alibro’ (17 cases), Maestro’ (17 cases). The greatest stalk infection was occurred at the hybrid
called ’Celia’ (9 cases). The most resistant sunflower hybrid against Sclerotinia sclerotiorum were *Luleo’ and
"Neoma’ considering both infection types.

This evaluation test was given a general impression about the whole course of infection, which can be useful
for breeders in the future.
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Sclerotinia stalk and head rot in sunflower (Helianthus annuus L.) hybrids .
Name of hybrid Infection type repe{c.ition repgi'tion repgthion replez';ion nll;r(:fgir
1. Neoma st. Sclerotinia stalk rot 2 0 1 0 :
head rot 0 0 1 . 1
2. Ferti st. Sclerotinia stalk rot 5 0 ! l !
head rot 0 6 2 : 8
3. Brio st. Sclerotinia stalk rot 2 0 ! : ;
head rot 1 ! X : :
4.P 102 CLst. Sclerotinia stalk rot 2 I s : !
head rot 4 2 : ; "
5. Celiast. Sclerotinia stalk rot 1 0 6 2 ;
head rot 3 ! 2 : ;
6. Sunflora st. Sclerotinia stalk rot 0 1 > . ‘
head rot 2 0 2 - ;
7. Tamara st. Sclerotinia stalk rot 3 0 1 : :
head rot 14 17 L = »
8. Kendo Sclerotinia stalk rot 2 0 2 . :
head rot 0 2 2 - :
9. Palomino Sclerotinia stalk rot 2 0 3 : :
head rot 1 2 2 : 8
10. Alibro Sclerotinia stalk rot 2 1 0 : ’
head rot 3 > 2 ; ;i
11. Lisboa Sclerotinia stalk rot 3 1 2 1 !
head rot 8 ! : : "
12. Maestro Sclerotinia stalk rot 2 0 1 1 ;
head rot 1 6 ’ : .
13. Oslo Sclerotinia stalk 2 0 4 : !
head rot 0 0 1 : :
14. Luleo Sclerotinia stalk rot 0 0 0 1 :
head rot 2 0 ‘ ° -
13. Sorenzo Sclerotinia stalk rot 1 0 2 ‘ :
head rot 8 3 ! : =
16. Pan 31-101 Sclerotinia stalk 1 0 1 1 :
head rot 2 L - - :
Total Ik N = - n
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Effect of the media on morphology of Cryphonectria parasitica (Murr.) Barr isolates and
their Vegetative Compatibility Groups

Gabriella Kovacs — Laszlo Radocz
University of Debrecen, Institute of Plant Protection, Debrecen
kovacs.gabriella@agr.unideb.hu

SUMMARY

The most dangerous pathogen for the European and American chestnuts is the blight fungus Cryphonectria parasitica (Murrill) Barr.
Short after its introduction a big number of chestnut trees were destroyed on the infested area. The control could be really complicated,
because of the numerous vegetative compatibility groups of the fungus. There is a type that carries a mycovirus viz. hypovirus in the
cytoplasm. We are able to control effectively this pathogen by using mycovirus-carrying strains (called hypovirulent fungal strains also). In
laboratory it is easy to multiply the virulent and the hypovirulent strains of the fungus but do not easy to differentiate colonies visually on
simple PDA medium. During our research, we tested different types of media, based on potato and chestnut bark extract respectively. It was
observed that on potato medium the virulent strains produce more orange pigments. So it is more easy to differentiate virulent or
hypovirulent isolates of chestnut blight fungus based on colony colour and morphology.

Keywords: Cryphonectria parasitica, chestnut blight fungus, different types of media, colony morphology
INTRODUCTION

The European chestnut (Castanea sativa) belongs to the plant family Fagaceae and it is endemic in Europe
and Asia. It has many pathogens and injured by insects, but the most important pathogens were in the last
century and even today Phytophtora spp. and Cryphonectria parasitica both in America and Europe as well. At
the beginning of the 20th century Cryphonectria parasitica fungus was introduced first in the east coast of the
USA (Merkel, 1906), and during the 40 next years it destroyed all American chestnut forests. This means about 4
million hectares of trees (Young et al., 2000). After the appearance of Cryphonectria parasitica in Europe it
spread rapidly across the continent. While the fungus arrived to Italy from the USA (Biraghi, 1946), but the
forests in France were infected by the fungus introduced directly from Asia. The chestnut blight fungus in Asia
evolve together with the host trees (coevolution), so these tree species have got some tolerance to the fungus.
That’s why symptoms of Cryphonectria parasitica hardly visible on the infected Asian chestnut trees. During
the sexual reproduction of the fungus many Vegetative Compatibility Groups (VCGs) could appear. So the
disease control could be more difficult on these places. In Europe there are more than 65 VCGs (Heiniger, 1994).
There is another form of the Cryphonectria parasitica with decreased virulence and called hypovirulent fungus
strain. This contains a pathogenic mycovirus in its cytoplasm (Anagnostakis, 1977). By application this
hypovirulent strains can be controlled the virulent fungus. While the virulent fungus spread rather fast in a forest,
the hypovirulent one extend much slowly.

MATERIALS AND METHODS

The symptoms on the bark cancer can be various, so we have differentiated ,,sunking canker”, ,,opened
canker” and ,,surface canker” (Roane et al., 1986; Radocz, 2010). In case of the opened and sunking cankers we
have to identify which vegetative compatibility group belongs to the given fungus. In addition it is need to find
the adequate hypovirulent fungus which belongs to the same VCG before starting the effective protection.

The surface canker, also called callused canker refers to the presence of the hypovirulent fungus, however
during the recovery process the virulent fungus might occur. If we sampling this part and put on a simple PDA
medium it is difficult to differentiate virulent and hypovirulent characteristics. During the VCG identification
can not be obviously detect in on the base of hyphae (hyphae anastomosis).

During our tests we looked for such a culture medium, on which the pigmentation of virulent fungus and
other morphological characters were clearly distinguishable. We separated our samples during the process to
take the above-mentioned canker types into consideration, so probably received virulent and hypovirulent
isolates.

The indentification process of the sampling and determination of VCGs are the following:

Taking small pieces from the border of the infected and healthy part of the chestnut bark. The sampler tools
(knives, scalpels) were disinfected by 70% ethanol, and every single sample was put into marked paper bag and
stored in fridge. Bark sample surface was sterilized also by 70% ecthanol for 2 minutes and soaked in sterile
distilled water for 1 minute just before putting them on the surface of culture medium. After this we incubated
the Petri dishes in 24°C thermostate for 3 days. Unfortunately it is possible that despite of the disinfection
process, pathogens might remain in the bark, that’s why multiple isolation is necessary.
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The identification of the vegetative compatibility groups were completed by using EU tester strains. These
are available in the Mycological Collection of the Institute of Plant Protection, University of Debrecen. The EU
tester strains were propagated in Petri dishes on PDA culture media. Samples from the two media — EU-tester
and the and the unidentified sample — were cut Smm cubes and placed close to each other in a new Petri dish. If
the two fungus strains were compatible, the hyphae anastomosis was formed and also the transmission of the
double-standed RNA might happened.

In the case of hypovirulent fungus the hyphae textures are hardly visible, and it is difficult to evaluate the
hyphae anastomosis has happened or not. That’s why we tried different culture media enriched by chestnut bark
extract.

We took into consideration requirement vitamin for the fungus and the circumstances of natural occurrence
moreover our previous experiment results. The biotin was used by several persons previously (Raddocz, 1995).
Potato dextrose agar (Scharlab, S.L.) was added 1 mg/l biotin after sterilization (Autoclave AE 150 Dry Raypa).

As in most cases the growth of the fungus on PDA media is appropriate, another culture medium was made
from cooked fresh potato, trusting in that the fungal morphological characteristics will be more clearly
identifiable. For making 1 liter medium 200gramms of fresh potato was cut, cooked 20 minutes and was
filtrated. To the natural medium were added 20g agar-agar (Spektrum 3D) and 20g glucose (Reanal Rt.) per liter
as well. The quantity of medium was amended by distilled water to 1 liter and it was sterilized in autoclave.

Another culture medium made from cooked fresh potato was enriched by 1mg/l biotin just before pouring
into Petri dishes.

Simulating the natural spreading of the fungus, it was attempt to provide ideal circumstainces to growth.
Healthy chestnut bark (5g/l) was given to the potato culture medium which guarantees the proper tannin acid
amount. In parallel with this, after sterilization Img/liter biotin was also added to ensure the growing criteria.

RESULTS

Due to the transparent consistence of the media and the hyphae whitish colour, the hyphae textures are hardly
visible on PDA and PDA+biotin media. The pigmentation of the virulent fungus strains started up on the potato
medium, so the virulent (orange) and hypovirulent (white) isolates were easy to separate. However, we have not
experienced significant differences in the intensity of the growth of the fungus on the media which is enriched by
biotin. With the bark addition to the potato the characters of the fungus is more outstanding, and on the surface
of darker, containinig bark tannin media, the pigmentation is clearly visible (Figure 1).

Figure 1: Conversions of Pécsbanya hypovirulent + PAlhdza virulent isolates on different media

burgonya = fresh potato medium; kéreg = contains chestnut bark
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Testing the media shown clearly that both the measured parameters and visual observation on the
potatotbiotintbark type medium resulted slower growing both on virulent and hypovirulent isolates and the
mycelium has not grown in concentric rings as usual (Figure 2).

Figure 2: Growing hypovirulent strain from Pécsbanya (NH 11)

PDA (top left) PDA+Biotin (top middle), fresh potato (top right), fresh potato+biotin (bottom left), fresh potato+bark (bottom middle), fresh
potato+biotintbark (‘BBK’, bottom right) media

Using the SPSS statistical software was confirmed that the ‘BBK’ marked media proved the least appropriate

for growth monitoring and conversion testing of Cryphonectria parasitica fungus due to the smaller growing
intensity (Figure 3).

Figure 3: Average diameter of all analysed fungal strains on different cultural media
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mean telepatmérd = mean colony size in diameter (cm), idépont = time (days), taptalaj = media, B = fresh potato, B+B = fresh potato +
biotin, BK= fresh potato+chestnut bark, BBK = fresh potato + biotin + chestnut bark, PDA = potato dextrose agar, PDA+Bi = potato
dextrose agar + biotin

It seems well on the graphs that the PDA cultural media was the best for growing the Cryphonectria
parasitica considering the growing speed on the fifth day, and the PDA+biotin (BDA+Bi) medium on the
seventh one. Because shortage of pigmentation fungal attributions are hardly visible.

On potato-based media resulted the same in all cases without significant differences (Figure 4).
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Figure 4: Average fungal colony in diameter and standard deviations
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telepatméré = mean colony size in diameter (cm), tapt.kod = media, PDA = potato dextrose agar, PDA+Bi = potato dextrose agar + biotin, B
= fresh potato, B+Bi = fresh potato + biotin, BK= fresh potato+chestnut bark, BBK = fresh potato + biotin+chestnut bark

On the Figure 5 the pigmentation of the virulent fungus is visible on the fresh potato media in contrast with
PDA, where the mycelium is rather white. The PDA + biotin is transparent, but in the fresh potato based medium
the pigmentation is clearly visible. On the fresh potato based + biotin is also sensible, and the fluffy mycelium
seems somewhat more. In the middle there is the potato based and bark added cultural media, and due to its dark
colour, the fungal colony is more noticeable. Biotin was added to the media on the last Petri dish as we
expounded before. The fungal characteristics are clearly showed, but the fungal development was slower.
However the fan-form mycelium which was described in various studies can be observed on this media clearly.

Figure 5: Virulent isolate from Pécsbanya (NV 8)

PDA (top left), PDA + biotin (top middle), fresh potato based (top right), fresh potato based + biotin (bottom left), fresh potato based +
chestnut bark (bottom middle), fresh potato based + biotin + chestnut bark (bottom right)
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CONCLUSIONS

Overall we stated that the biotin supply of media seems unnecessary because it did not resulted any
advanatage in growth of the chestnut blight fungal isolates. By the coupling of virulent and hypovirulent strains
on PDA medium did not result obvious, clearly visible reaction to check visible the efficacy of conversions or
hyphae anastomoses.

It seems reasonable to use fresh potato based + chestnut bark medium to cultivate Cryphonectria parasitica
isolates during conversion tests of hypovirulent and virulent strains.
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OSSZEFOGLALAS

A kukorica golyvasiiszog (Ustilago maydis) az egyik leggyakrabban eldfordulo kukorica betegség. Az elmult években jelentésége
hattérbe szorult, azonban napjainkban egyre elterjedtebb és egyre nagyobb ardanyban fordul eld, killondsen csemegekukoricaban. Az ellene
valo védekezési paletta igen sziikos, ezért fontos felhivni a figyelmet a megeldzésen és az ellendllésagon alapulé védekezésre.

SUMMARY

Corn smut disease (Ustilago maydis) is one of the most common maize diseases. In the previous years the disease lost some from its
importance, however nowadays it turns into more and more important and widespread one. The control encounters great difficulties,
therefore it should be emphasized the preventive and resistance-based protection.

Kulesszavak: golyvasiiszog, fertdzés, betegség elleni védekezés
Keywords: corn smut disease, infection, disease control

BEVEZETES

A kukorica golyvasiiszogje (Ustilago maydis /DC./ Corda) az egyik leggyakoribb, legismertebb kukorica
betegség (Christensen, 1963). A ndvény fiatal, ndvekedésben levd részein — leggyakrabban a szarcsomokon és
csoveken, ritkabban a leveleken, cimeren vagy a jarulékos gyokerek eredési helyén — par mm-estdl 6kol-, s6t
gyermekfej nagysagura fejlédott golyvak jelennek meg: a kérokozo sporatelepei. A golyvakat kezdetben fehér,
ezilistosen fénylé burok fedi, és belsejiik husos, szivacsos, késobb a burok sziirkésbarna, szaraz lesz, belsejiik
pedig barnas-fekete tiszogspora porral teli (1. dbra).

1. dbra: Csemegekukorica csovon kialakult golyvas daganat

Figure 1: Corn smut tumor on the ear of sweet corn

A fert6zés hatasara a cimeren csovek jelenhetnek meg, a fertézott csovon pedig cimer. A betegség barhol
eléfordulhat, ahol kukoricat termesztenck. Hazankban a kukoricat rendszeresen fertézi (endemikus koérokozo),
kartétele azonban évjaratonként valtoz6. A gomba proliferacidjaval egytitt képz6do daganatok energiat vonnak el
a tobbi szemtdl, jelentsen csokkentve a termés mennyiséget (Snetselaar and Mims, 1993). Az orszagos fertdzés
a felmérések alapjan tobb éves atlagot figyelembe véve 2-10 % kortil alakul. Vizsgalatok szerint 10 %-os
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fert6z6dés esetén akar 3,5 % terméskieséssel is szamolhatunk. Legsulyosabb karokat cséfertézés esetén okoz,
ilyenkor a beteg ndvény termésvesztesége elérheti akar a 15-40 %-ot.

A golyvasiiszog legfontosabb fertézési forrasa a talaj, ugyanis az elsédleges fert6zés a talajba kertilt és ott
attelelt liszogsporaktol ered. A teliosporak a talajon, tragyacsomoékon, tragyalében kicsirdznak, a rajtuk kialakulod
sporidiumok pedig a 1égmozgas segitségével a novényre jutnak és ott csiratomldt hajtanak. Fontos, hogy a
teliosporak csirdzasa kiilonbozd talajadottsagok mellett eltérd lehet. Az istallotragyazas, a bdséges nitrogén
ellatas és az ontozés fokozza a ndvények fogékonysagat. A talaj allapota mellett a klimatikus tényezdk is
befolyasoljak a betegség kialakulasat. A teliosporak 8 °C f616tt mar csiraznak, az optimuma azonban 26-34 °C
kozott van. A sarjkonidium (sporidiumok) képzédésének optimalis hdémérséklete 20-26 °C (Holiday, 1961). Es6s
meleg nyarak, a gyakori viharkarok, jégesok is megnovelik a fert6zés valoszinliségét. A szeles id6jaras pedig a
sarjsporak terjedésének kedvez. Altaldnossagban elmondhaté az is, hogy minden ndvényi sériiléssel jaro
mechanikai hatas, kapalas, cimerezés, rovarragas (fritlégy, kukoricamoly, kukoricabogar, gyapottok-
bagolylepke), vadkar, jégeso is noveli a fert6zés valdszintiségét. Kitind példa erre, hogy a kukorica fiatalkori
megbetegedése Osszefiiggésben van a fritlegyek fellépésével, ugyanis a fritlégyt6l fertdzott tovek nagyobb
aranyban fertézéttek golyvasiiszoggel.

A kukorica golyvasiiszdg elleni védekezés fo iranya az ellenallo hibridek termesztése (Russel, 1978).
Agrotechnikai eljarasokkal csak mérsékelni lehet a golyvasiiszog kartételét. Tekintve, hogy a fertdzés elsésorban
a talajbol indul ki, a ndvények gondos betakaritasa és a maradvanyok mély alaszantasa a betegség megelézése
szempontjabol igen fontos. Ezen kiviil elengedhetetlen a vetésvaltas alkalmazasa, amely nagymértékben eldsegiti
a korokozé fennmaradasat a talajban. Ezek mellett fontos az egyoldalti N-tragyazas kertilése, a kiegyensulyozott
tapanyag-ellatas, valamint a hibrid-specifikus allomanystrliség alkalmazasa. A fungicides kezelések koziil
egyediil a vetdmagcsavazas adhat némi védelmet a korokozdval szemben, a spordk vetémaggal torténd
széthurcolasanak veszélyét csokkentve. Ezen kiviil elengedhetetlen a rovarok elleni vegyszeres védekezés is,
amely a ragasok okozta mechanikai sériilés nyoman kialakuld fert6zések megeldzését segiti elé (Radocz, 2013).

Az Ustilago maydis a kukoricatablak allando vamszedéje (Jakucs és Vajna, 2003), mégis, az elmult években
jelentéségét aldbecsiilték. Alacsony fert6zottségnél ugyan nem okoz nagy termésveszteséget, viszont erdsen
fert6zott tablakon igen nagy terméskieséssel kell szamolnunk. Az idei 2015-0s év szélsdséges iddjarasa ellenére
is tobb teriileten jelent meg a korokozd és okozott veszteségeket. Jelen munkdm a 2015-6s golyvasiiszog
fertézottség alakulasat mutatja be Hajdu-Bihar megyében, tobb kukoricatermesztés szempontjabdl jelentOs
termdhelyen.

ANYAG ES MODSZER

A vizsgalatokat 2015-ben harom teriileten (Foldes, Tetétlen, Latokép), harom hibriddel (DKC 4596, PR0216,
Desszert 73) végeztem. Hibridenként 1000 db kukoricat vizsgaltam. A felvételezéseket 2015 juliusaban
hajtottam végre. Mind a harom teriileten meghatdroztam a természetes fertézés kovetkeztében kialakult
golyvasiliszog szazalékos gyakorisagi értékeit, illetve a rovarkartétel (kukoricamoly, kukoricabogar), a jégeso és
egyéb mechanikai sériilést okozd tevékenységek (6ntdzés, mechanikai gyomirtas) el6forduldsat. A kukorica
golyvas fertdzottségét a csdvon €s a szaron jelentkezd tiinetek (golyvas daganatok) alapjan hatdroztam meg. A
statisztikai értékelést MS Excel program segitségével végeztem.

EREDMENYEK

A 2015-06s ¢év szélsOségesen meleg iddjarasa egyaltalan nem kedvezett a golyvas megbetegedést okozo
Ustilago maydis felszaporodasanak. Ennek ellenére a vizsgalt tertileteken igen nagy aranyban fordult el6.

A Foldes és Tetétlen teriiletén vizsgalt DKC 4596 hibridnél 8,2 %-os fert6z6dés volt tapasztalhato. A cs6 és
szar fert6zés aranyat az 2. dbra mutatja.

2. dbra: Csé és szar fert6zés aranya a DKC 4596-os hibridnél

Cso és szar fert6zés aranya

(3

Figure 2: The rate of ear-stem infection at DKC 4596
szar = stem, ¢sO = ear
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Az adott teriileten nem volt jégesd. Kartevok koziil a kukoricabogar és kukoricamoly kartétele volt jelentds.
Ontdzés nem volt a teriileten, mechanikai gyomirtas viszont igen sorkdzmiiveld kultivétorral.

A Foldes-Tetétlen teriiletén vizsgalt PR0216 hibridnél 3,2 %-os volt a fert6z6dés. A cs6- ¢és a szarfertdzés
aranyat a 3. bra mutatja.

3. &bra: Az Ustilago maydis csd- és szarfertdzés aranya a PR0216 hibridnél

Figure 3: The rate of ear and stem infection of Ustilago maydis at PR0216
szar = stem, csO = ear

Ezen a teriileten szintén nem volt jégesd. Kartevok koziil a kukoricamoly kartétele volt megfigyelhets. Ontozve
nem volt a teriilet, a mechanikai gyomirtast sorkozmiiveld kultivatorral végezték.

Latokép tertiletén a vizsgalt Desszert 73 csemegekukoricanal volt a legjelentdsebb a fert6zodés, 14,7 %. Ezen
a teriileten nem volt jégesd, rovarkartétel elenyész6é aranyban volt jelen, a mechanikai gyomirtast sorkdzmiiveld
kultivatorral végezték. A cs6- és szarfert6zés aranyat a 4. abra mutatja.

4. dbra: Az Ustilago maydis csé- és szarfert6zés aranya Desszert 73 hibridnél

szar

6%

csO
94%

Figure 4: The rate of ear and stem infection of Ustilago maydis at Desszert 73
szar = stem, ¢sO = ear

KOVETKEZTETESEK

Annak ellenére, hogy az iddjarasi koriilmények kedvezdtlenek voltak, mind a harom vizsgalt hibridnél
nagymértékil golyvasiiszog megbetegedés volt megfigyelhetd (5. dbra), amely a korokozo jovObeni fontossagara
hivja fel a figyelmet.

Az eredményekbdl egyértelmiien megallapithatd, hogy a cséfertézés nagyobb, a szarfert6zés kisebb aranyban
fordult eld. Fontos kiemelni, hogy a vizsgalt teriileteken a rovarkartételb6l adodé mechanikai sériilés jelentds
volt, amely hozzéjarult a csdvon képzodd golyvas daganatok megjelenését. Azonban a vizsgalt
csemegekukoricanal a rovarkartétel elenyészé volt, igy itt a nagyobb mértékii megbetegedés a hibrid
tulajdonsagaiban keresendd.

45



JOURNAL OF AGRICULTURAL SCIENCES, DEBRECEN, 2015/66

5. abra: A vizsgalt hibridek fertézottsége %-ban kifejezve

16,00% 14,70%
14,00%
12,00%
0,

10,00% 830%
8,00%
6,00%
2,00%
0,00%

DEC459¢ PRO216 Desszert 73

Figure 5: The infection of investigated hibrids in percentage
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Sensitivity of maize to herbicides in experiments in Martonvasar in 2015
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SUMMARY

The phytotoxic effect of herbicides applied post-emergence was investigated in a herbicide sensitivity experiment set up on parental
maize genotypes in Martonvasar. A total of 48 Martonvasar inbred lines and 12 single line crosses were included in small-plot experiments
set up in two replications. Ten herbicides were applied at the normal authorised rate and at twice this quantity. Compounds intended for pre-
emergence application were applied when maize was in the 3-4-leaf stage and post-emergence herbicides in the 7-8-leaf stage of
development. The extent of phytotoxicity was scored two weeks after treatment. Some of the herbicides tested are not authorised for use in
seed production fields, but it is important to know how the parental genotypes respond to all types of herbicides. Phytotoxic symptoms of
varying intensity were only observed on a third of the 60 parental genotypes examined; the majority of the lines exhibited no reaction to any
of the herbicides. Averaged over the 60 genotypes the level of phytotoxic damage was less than 10% for the single dose. When the double
dose was applied somewhat more severe damage was induced by products containing Mesotrione + Nicosulfuron or Foramsulfuron +
Isoxadifen-ethyl, but this was still below 15%. The herbicide dose had a three times stronger influence on the intensity of the symptoms than
the type of herbicide. With the exception of Topramezone, there was a significant difference between the effects of the normal and double
doses. The greatest dose effect differences, in decreasing order, were observed for Mesotrione + Nicosulfuron, Foramsulfuron + Isoxadifen-
ethyl. Nicosulfuron and Mesotrione + Terbutylazine. The Mesotrione + Terbutylazine active ingredient combination only caused mild
(<10%) symptoms on a total of 11 genotypes, while the Mesotrione + Nicosulfuron combination induced more severe phytotoxic symptoms
on 26 lines. When Nicosulfuron was applied alone it caused milder symptoms on fewer genotypes than in combination with Mesotrione.
Among compounds of the sulphonyl-urea type, the least severe symptoms on the fewest genotypes were recorded in the case of Prosulfuron.

Keywords: maize inbred lines, post-emergence herbicide, phytotoxicity
INTRODUCTION

Chemical weed control has a key importance for large-scale maize production. Only a few of the many
herbicides available to maize growers can be safely used for weed control of inbred lines. Numerous studies
have demonstrated the diverse levels of herbicide tolerance of maize lines (Shimabukuro et al., 1971, Eberlein et
al., 1989; Harms et al., 1990; Kang, 1993; Widstrom and Dowler, 1995; Green and Ulrich, 1993, 1994; Green,
1998; Bonis et al., 2004, 2013). The interaction between herbicide and crop is influenced not only by the active
ingredient - genotype relationship but also by the year and by other environmental factors (Berzsenyi et al.,
1997; Bonis et al., 2011).

MATERIALS AND METHODS

A small-plot field experiment was set up in two replications in Martonvasar on chernozem soil with forest
residues to investigate the herbicide tolerance of maize genotypes bred in Martonvasar.

The phytotoxic effects of ten herbicides (Table 1), applied post-emergence with a plot sprayer at the
authorised dose and at twice this quantity, were examined for 48 Martonvasar inbred lines and 12 single line
crosses. For experimental purposes, compounds intended for pre-emergence use were also applied post-
emergence when the maize plants were in the 3—4-leaf stage (Treatments 1 and 2).

The post-emergence herbicides were applied when the maize was in the 7-8-leaf stage and the level of
phytotoxicity was evaluated on a 0-100 scale 14 days after treatment. Each herbicide had its own untreated
control. The treatments are listed in Table 1. Some of the herbicides tested are not authorised for use in seed
production fields. These were the following: Isoxaflutole + Cyprosulfamide (Treatment 2), Nicosulfuron (7),
though this active ingredient is authorised in some combinations, Topramezone + Dicamba (9) and
Foramsulfuron + Isoxadifen-ethyl (10). It is important, however, to study the reactions of parental genotypes to
all types of herbicides in order to prepare for the possibility of extreme cases where the level of weed infestation
makes it imperative to apply them.
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Table 1
Treatments applied in the herbicide tolerance experiment, Martonvasar 2015
Treatment Dose (ml, g a.i. ha-')
Normal Double
Control - -
1 Mesotrione + S-metolachlor + Terbutylazine 187.5 +1875 +625 375 +3750 + 1250
2 Isoxaflutole + Cyprosulfamide 105.6 + 105.6 211.2+211.2
3 Topramezone 50.4 100.8
4 Mesotrione + Terbutylazine 115+749.8 230 +1499.6
5 Tembotrione + Isoxidifen-ethyl 99 +47.5 198 +99
6 Mesotrione + Nicosulfuron 150 + 60 300+ 120
7 Nicosulfuron 48 96
8 Prosulfuron 15 30
9 Topramezone + Dicamba 50 + 160 100 + 320
10 Foramsulfuron + Isoxadifen-ethyl 56.25 +56.25 112.5+112.5

The weather in the 2015 growing season was characterised by rainfall deficiency. Up to the end of August,
almost 100 mm less rain fell during the growing season than the 30-year mean. In June there was only 29 mm
rainfall, which was less than half the 30-year mean (73 mm). The most important weather data for the spraying
period are illustrated in Figure 1.

On June 3", when the pre-emergence herbicides were applied to maize plants in the 3—4-leaf stage, the daily
mean temperature was close to 25°C, with a maximum of over 30°C. The 23 mm rain that fell within a week of
the treatment facilitated the uptake of the herbicides through the roots. When the post-emergence herbicides
were sprayed on June 16" and on the following days the daily mean temperature was less than 20°C and even the
maximum temperatures were below 25°C (Figure 1).

Figure 1: Major weather parameters at spraying and over the following days. Martonvasar, June 2015
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Scoring results were evaluated using two-factor analysis of variance (ANOVA).
RESULTS

Averaged over the 60 genotypes the extent of phytotoxic damage did not exceed 10% for the single doses,
while the double doses of Treatments 6 and 10 (Mesotrione + Nicosulfuron and Foramsulfuron + Isoxadifen-
ethyl) caused more severe damage, but still below 15% (Figure 2). Analysis of variance revealed highly
significant differences (at the F=0.1% level) between both the herbicide and dose effects. Based on the MQ
values (not shown) the herbicide dose influenced the intensity of the symptoms three times more than the type of
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herbicide (MQ=121.2 and MQ=40.71, respectively). Among the treatments, only for Treatment 3
(Topramezone) was there no significant difference between the normal and double doses (Table 2). The greatest
differences in the dose effects were found in decreasing order for Treatments 6 (Mesotrione + Nicosulfuron,
8.81%), 10 (Foramsulfuron + Isoxadifen-ethyl, 8.80%), 7 (Nicosulfuron, 5.97%) and 4 (Mesotrione +
Terbutylazine, 4.28%). Averaged over the genotypes, phytotoxic damage of below 1% was observed for the
single doses of Treatments 1 (Mesotrione + S-metolachlor + Terbutylazine), 2 (Isoxaflutole + Cyprosulfamide),
3 (Topramezone), 8 (Prosulfuron) and 9 (Topramezone + Dicamba). The level of phytotoxicity was between 1
and 3% for Treatments 4 (Mesotrione + Terbutylazine), 5 (Tembotrione + Isoxadifen-ethyl) and 7
(Nicosulfuron), and above 3% for Treatments 6 (Mesotrione + Nicosulfuron) and 10 (Foramsulfuron +
Isoxadifen-ethyl).

Figure 2: Visible phytotoxic effects (%) of normal and double doses of herbicides two weeks after treatment in a maize herbicide
tolerance experiment, averaged over 60 genotypes. Martonvasar, 2015
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Table 2
Variance table for the herbicide tolerance experiment, Martonvasar, 2015
.. Dose
Herbicide Mean LSDsq,
1x 2X
1 0.60 2.31 1.46
2 0.56 2.27 1.41
3 0.00 0.55 0.28
4 1.48 5.76 3.62
5 1.27 2.33 1.80
0.39
6 5.00 13.81 9.41
7 2.75 8.73 5.74
8 0.97 2.92 1.95
9 0.25 2.22 1.24
10 4.83 11.62 8.23
Mean 1.77 5.25 3.51 0.23
LSDso4 etween any treatments 0.58

The genotypes on which the normal herbicide doses exerted phytotoxic effects are shown in Figures 3-9. As
can be seen in Figures 3 and 4, the two pre-emergence herbicides (Mesotrione + S-metolachlor + Terbutylazine
and Isoxaflutole + Cyprosulfamide), applied when maize was in the 3—4-leaf stage, both caused mild yellowing
symptoms on five different genotypes, but these disappeared later as the maize plants developed.
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Figure 3: Effect of treatment with the normal dose of the pre-emergence herbicide Mesotrione + S-metolachlor + Terbutylazine
in the 3—4-leaf stage of maize, averaged over 60 parental genotypes from Martonvasar
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Figure 4: Effect of treatment with the normal dose of the pre-emergence herbicide Isoxaflutole + Cyprosulfamide in the 3—4-leaf
stage of maize, averaged over 60 parental genotypes from Martonvasar
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Among the post-emergence herbicides sprayed in the 7—8-leaf stage, Topramezone (Treatment 3) caused no
symptoms on any of the lines, while Topramezone + Dicamba (Treatment 9) only led to very mild initial damage
on two genotypes and Tembotrione + Isoxadifen-ethyl (Treatment 5) only produced intensive symptoms (around
40%) on two extremely herbicide-sensitive lines. (These results are not presented in separate figures.)

The active ingredient Mesotrione, a component in one of the pre-emergence herbicides, was also included in
the experiment in two post-emergence combinations, the results of which are illustrated in Figures 5 and 6.

Figure 5: Effect of the normal dose of Mesotrione + Terbutylazine applied in the 7-8-leaf stage of maize, averaged over 60
parental genotypes from Martonvasar
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Figure 6: Effect of the normal dose of Mesotrione + Nicosulfuron applied in the 7-8-leaf stage of maize, averaged over 60
parental genotypes from Martonvasar
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The Mesotrione + Terbutylazine combination only caused mild symptoms on a total of 11 genotypes, while
the effect of the Mesotrione + Nicosulfuron could be observed as more severe phytotoxic symptoms on 26 of the
lines. When Nicosulfuron was applied alone (Treatment 7) it produced milder symptoms on fewer genotypes
than when combined with Mesotrione (Figure 6 and 7).

Figure 7: Effect of the normal dose of Nicosulfuron applied in the 7-8-leaf stage of maize, averaged over 60 parental genotypes
from Martonvasar
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Among the compounds of the sulphonamide-urea type (Nicosulfuron, Prosulfuron, Foramsulfuron +
Isoxadifen-ethyl), Prosulfuron produced the least damage on the lowest number of genotypes. Altogether,
Foramsulfuron + Isoxadifen-ethyl caused visible phytotoxic symptoms of varying intensity on 23 genotypes,
Nicosulfuron on 11 and Prosulfuron on four (Figure 7-9).

Figure 8: Effect of the normal dose of Prosulfuron applied in the 7-8-leaf stage of maize, averaged over 60 parental genotypes
from Martonvasar
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Figure 9: Effect of the normal dose of Foramsulfuron + Isoxadifen-ethyl applied in the 7-8-leaf stage of maize, averaged over 60
parental genotypes from Martonvasar
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DISCUSSION

Only a third of the 60 parental genotypes from Martonvasar exhibited symptoms of varying intensity, while the majority did not react to
any of the herbicide treatments. Averaged over the 60 genotypes, the phytotoxic damage did not exceed 10% in the case of the single dose,
while the double quantity only caused more severe symptoms in the case of Mesotrione + Nicosulfuron and Foramsulfuron + Isoxadifen-
ethyl, but even then the damage level was below 15%.

Analysis of variance indicated that the herbicide dose had three times as strong an influence on the severity of the symptoms as the type
of herbicide. Among the treatments, only for Treatment 3 (Topramezone) was there no significant difference between the effects of the
normal and double doses. The greatest dose effect differences were recorded in decreasing order for Mesotrione + Nicosulfuron,
Foramsulfuron + Isoxadifen-ethyl, Nicosulfuron and Mesotrione + Terbutylazine.

The Mesotrione + Terbutylazine combination only caused mild (<10%) symptoms on a total of 11 genotypes, while the Mesotrione +
Nicosulfuron combination caused more severe phytotoxicity on 26 lines. When applied alone, Nicosulfuron induced milder symptoms on
fewer genotypes than in combination with Mesotrione.

Among the compounds of the sulphonamide-urea type, Prosulfuron caused the least damage on the lowest number of genotypes.
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Summary:

To the effective control of invasive weeds are essential to prevent establish, if has already happened obstacle to massive accumulation,
and promoting the efficient and rapid eradication, if it is possible. The Woolly cupgrass (Eriochloa villosa /Thunb./ Kunth) belongs to weeds
which “hard to control” especially in corn. One of the difficulties of effective control is the prolonged emergence causing avoidance of
several individuals the contact with pre-emergent herbicides. Another problem arises due to the intensive use of post-emergence herbicide
products with short duration of action. To optimalize of timing of treatment is essential for successful control of later emerging weeds. The
recently established Woolly cupgrass in Hungary shows resistance or reduced susceptibility to substantial portion of herbicides used in corn.
The data collected from small-plot trials demonstrates that application of sulfonylurea or selective monoctyledonous herbicides can be
effective against the Woolly cupgrass.

Keywords: Wooly cupgrass, Eriochloa villosa, weed control, selective herbicides, maize, corn
Introduction

The number of weed species affect agricultural production is around 6700. About 200 weed species cause
significant problems for crop production worldwide. The accumulation and spread of weeds highly affected by
the effectiveness of applied weed control technology in a certain area. Increasing number of new weed species
have appeared in Hungary such as Woolly cupgrass (Eriochloa villosa /Thunb./ Kunth). Changes in weed flora
elements, appearance of new species can be influenced by:

- changes in farming systems and tillage depth. These can highlight those weed species which are less tolerant
for disturbances.

- introduction of non native species by seed, feed, and food trade, transport, stuck in vehicles etc).

- climate change contribution to increase frost-free periods resulting extension of growing season especially for
the warm-loving weeds (Szdke, 2001).

The Woolly cupgrass (Eriochloa villosa /Thunb./ Kunth) is widespread in Eastern Europe. Its propsed
Hungarian name is ‘dzsiai gyapjufii’. The plant distribution in the temperate zones of Asia, Caucasus, Russia's
Far Eastern region, Iran, Japan, China, Taiwan, Korea and Vietnam is common (Tsvelev, 1984). In several states
of the United States and Canada was also released. The species has been found in France, Ukraine, Romania and
Hungary (Figure 1). The first report about observations was made by Janos Madarasz and Péter Partosfalvi on
the 5th (Hungarian) National Weed Surveys in 2007. Partosfalvi et al. (2008) gave an account of occurence of
Woolly cupgrass on 25 July 2007, near Gesztely village (North Hungary). Balogh and Novak (2014) shortly
reported about spreading of Wooly cupgrass in the northern region and about a herbicide control trial. It is
suggested to control in sunflower culture by cycloxydim, a special monocot herbicide which proved proper
effectiveness. The Wooly cupgrass plants were also observed in Debrecen (East Hungary) in 2011 on
agricultural fields (Figure 2 and Table 1) by Laszl6 Szabd and Istvan David (unpublished), too.

The proper identification of Eriochloa villosa was confirmed by a grass weed specialist, Prof. Hildemar
Scholz (1928-2012).

The Woolly cupgrass belongs to the well adaptable plant species. The Hungarian climate elements provide
good conditions for this recently appeared weed. Its favourable conditions are 10-11°C average annual
temperature, 550-600 mm average annual rainfall, and an average of 5.5-6.5 soil pH (Farcégescu et al., 2008).
The optimum germination temperature for most of the weeds is between 20-35°C (Bello et al., 2000). The
germination of Woolly cupgrass starts in mid-April in Hungary. The mass hatching period is followed by a
second minor germination peak. Hence, the emergence fully extended, which makes it difficult to control. The
ripening of grain yield starts in August and begin to achieve its distribution by animals and human activities. The
Woolly cupgrass is classified as a T4 group plant according to the Ujvarosi’ weed plant life system.

Woolly cupgrass gets its name from the hairs covering many parts of the plant. It is a 30-200 cm annual grass
with dark green and densely hairy leaves that have a velvety feel. Only one edge of the leaf blade is typically
crinkled, and the flowering branches are also one-sided (Figure 3). The Woolly cupgrass impairs corn,
sunflower, soybean areas and stubble-fields.
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- disribution based on published seurces

Figure 1: Distribution of Woolly cup grass worldwide (Source: http://www.q-bank.eu/Plants/BioloMICS.aspx?Table=Plants%20-
%?20Species& Rec=971&Fields=All)

Figure 2: The Woolly cupgrass has been sprading around Debrecen (Source: Indicated points on Google-Earth picture by Somogyi et al.,

2011)
K1 — Maize 1, K2 — Maize 2, K3 — Maize 3, K4 — Maize 4, K5 — Maize 5, K5 — Maize 6, K7 — Maize 7, K8 — Maize 8,

N1 — Sunflower 1, T1 — Stubble-field 1
Table 1

The dense of Wooly cupgrass on surrounding arable areas of Debrecen, 2011

Wooly cupgrass observations on maize fields, Debrecen district, and its proportion in
weeds (%)
K1 K2 K3 K4 K5 K6 K7 K8
Infection of Erlgchloa villosa on the 7 0 23 0 02 0 05 0
maize field
Infection of Erloc:rlé):tsvﬂlosa on ruderal 71 2 3 4 ) 05 05 05

(Source: Somogyi et al., 2011)
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B/

Figure 3: Woolly cupgrass inflorescence branch (A/), infesting the edge of a corn field (B/) (Sources: A: Szilagyi, 2015; B:
http://www.inspection.gc.ca/plants/plant-protection/invasive-plants/fact-sheets/woolly-cupgrass/eng/1331822413731/1331822996178)

MATERIALS AND METHODS

A small-plot herbicide experiment was performed at Gesztely outskirts in 2015. The measurements of the
plots: 2 m wide and 10 m long. The plots of nine post-emergent herbicide treatments and untreatment ones were
designed in randomized block in 4 repetitions. The maize field was totally infested by Wooly cupgrass. The
coordinates of trial the follows in UTM system:

1. 48°12°80.63”  2.48°12°80.92”
20°99°34.63” 20°99°36.78”

3. 48°12°65.817  4.48°12°65.95”
20°99°38.92” 20°99°40.86” (Figure 4).

The maize hybrid was the Focus Ultra (cycloxydim) resistant, calls Duo System. The spraying of plots was made
on 08 June 2015 by a special plot sprayer.

Figure 4: Place of small plot trial next to Gesztely, 2015 (Source: Google Earth)
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RESULTS

The effectiveness of post-emergent herbicide treatments is shown in the Table 2. The most of herbicides
which generally used in maize production reached weak or very poor rating. So those areas, which heavy
infested by Wolly cupgrass, there are very important to apply a wide range of weed control. Because of weak
effectiveness of post-emergent herbicides, it sholud be reasonable to find effective pre-emergence herbicides,
which could suppress the emergence of the first wave of weeds including Wooly cupgrass. The post-emergent
herbicides can push back the late germinating Wolly cupgrass with weak effectiveness only.

Table 2
Effectiveness of herbicide treatment in maize (Gesztely, 2015)
Treatments Active substances Dose Effectiveness
(Number) (kg/ha, 1/ha, %) % Textually

1 nicosulfuron 1.5 71 weak
dicamba 0.6

2 nicosulfuron 1.5 83 weak
dicamba 0.6
ethoxylated isodecyl alcohol 0.3

3 nicosulfuron + rimsulfuron 0.09 65 very weak
dicamba 0.6
ethoxylated isodecyl alcohol 0.3

4 mesotrione + nicosulfuron+ 2 85 weak
prosulfuron 0.017
dicamba 0.6
modified trisiloxane + polyester 0.2

5 nicosulfuron 0.25 67 very weak
dicamba 0.6
plant oil fatty acid methyl ester (FAME) 0.6
+ etoxylated alcohols + alkyl
polyglykoside citrate

6 foramsulfuron + thiencarbazone-methyl 2.0 50 very weak
+ ciprosulfamid
dicamba 0.6

7 topramezon 0.15 56 very weak
dicamba 0.6
methyil oleate+ methyl palmitate 1.2

8 tembotrion + thiencarbazone-methyl + 0.44 62 very weak
izoxadifen-ethyl
dicamba 0.6
demetilated rape oil 2.0

9 sulcotrione 2 45 very weak
dicamba 0.6

CONCLUSIONS

The Wooly cupgrass is a new invasive weed species in Hungary, which was detected at the first time in
Gesztely (North-Hungary) in 2007, then it occurred the outskirts of Debrecen (East-Hungary) in 2011. The main
objective of the herbicide trial was to find an effective herbicide against Woolly cupgrass in maize culture. On
the base of foreign literature the use of sulphonylureas, including nicosulfuron proved to be weak but acceptable
effectiveness (65-85%). The mesotrione + nicosulfuron + prosulfuron + dicamba + trisiloxane added with
modified polyester herbicide mixture achieved the best results with a 85% efficiency. The most effective defense
preemergence and postemergence according to a combination only defense, because of the delayed emergence.
By avoidance of monocultural maize production practice and keeping a four-five-year crop rotation successfully
can be avoid the Woolly cupgrass accumulation in soils. In dicotyledonous cultures the application of
cycloxydim active substance can also be effective that inhibits the acetylcoenzyme A carboxylase (ACCase) in
chloroplasts of sensitive weeds.

The ruderal areas play role in the maintenance of Woolly cupgrass producing many seeds to survive and
spread.
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SUMMARY

The Game Reserve of Nagydobrony extends on a marginal area of a former peatland and is covered with extended hardwood gallery
forests and oak-hornbeam forests and is surrounded by a mosaic-like agricultural landscape. Due to its richness of nature-like and semi-
natural habitats it supports a diverse insect assemblage. By light and bait trapping 383 species of macro-moths were recorded from which
larvae of 85 species are feeding either on forest trees and scrubs or on cultivated plants thus these can be considered as potential pest
species. Thirteen species (mostly Geometridae and Erebidae: Lymantriinae) have a special significance for forestry due to defoliating
activity in gradation periods. Considering the habitat connections, the composition of moth assemblage is dominated by generalist species
with broad spectrum of ecological tolerance but the species connected with humid forested habitats are also richly represented. The bulk of
species consists of widely distributed Euro-Siberian species, but also some Holo-Mediterranean species with more southern character and
Mediterranean-Subtropical migrant species were registered. The bait trapping provided significant results on the phenology of the dominant
species. The faunistically significant and/or protected species were observed in a low number of individuals only, thus the applied trapping
methods did not damage the faunal composition.

Keywords: Macrolepidoptera, light trapping, bait traps, pest species, ecological spectrum, phenology
INTRODUCTION

The Bereg plain is located on the north-eastern edge of the Hungarian Great Plain. It is crossed by the
Hungarian-Ukrainian border, and joining to the Transcarpathian lowland through the Chop-Munkachevo basin.
Because of the traditional agriculture, a typical mosaic pattern of landscape structure was formed here. Some
parts of the lowland are still rich in forests and wetlands (Simon, 1952). Owing to the position within the
Carpathian basin, the region forms biogeography a transition between the Pannonicum and Carpathicum (Deli et
al., 1997; Magura et al., 1997; K6dobocz and Magura, 1999; Varga, 2003). Transcarpathia is one of the richest
areas in Ukraine in terms of natural resources. Half of the vascular plants of Ukraine can be found there
(Hrihora-Szolomaha, 2005). The entomofauna of the Hungarian part of the plain is relatively well studied, but
most of the Ukrainian part was never surveyed by entomologists. Therefore our surveys are somewhat
pioneering, even if these are aimed to well-known insect groups.

The area has the lowest temperature (the annual average: 8-9°C), and highest amount of precipitation (609
mm in average) on the Great Plain, and simultaneously one of the most continental climate regions of the
Carpathian basin (Simon, 1952). The relatively humid continental climate has allowed a nearly continuous
afforestation of the Bereg lowland, dominated by pedunculate oak, hornbeam-oak and hardwood (oak-ash-elm)
gallery forests. However, the percent of forest cover seriously declined to about 15% due to deforestation. These
forests were mostly replaced by extended agricultural lands. The livelihood of majority of the human population
is based on the agricultural production. The remaining forest areas were also increasingly used by logging and
plantation of non indigenous trees, therefore most of these forest aren’t in their natural state, but some of them is
nearly natural. This mosaic landscape structure leads to very rich vegetation, which supports the high diversity of
local insect fauna. The insect assemblages also include a lot of pest species too.

The Game Reserve of Nagydobrony (Velyka Dobron’) belongs to the most valuable ones among the natural
forests of Bereg plain, although its environmental condition should be regularly monitored with appropriate
methods. The identification of forestry pest species is one of these primary tasks, including the surveillance of
their population dynamics. Among the insect groups which can be collected by light, the nocturnal macro-moths
are the richest in species, and also the most suitable herbivore group for the characterization of the condition of
forest habitats (Kitching et al., 2000; Truxa, 2013). The long term data set (2009-2014) of light-trap surveys was
used for this study, supplemented by bait trap results (in the summer of 2014), carried out in Game Reserve of
Nagydobrony (Velyka Dobron’). All species were characterized by their zoogeographical character (faunal
elements) and connection to habitat and food plant type (as faunal components). The observed species were also
characterised according to their phenological character (voltinism, swarming period of moths).
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MATERIALS AND METHODS

The description of the study area

The Game Reserve of Nagydobrony (Velyka Dobron’) is located on the marginal area of the former Szernye-
bog. Although the ancient vegetation and flora of the bog was very rich and valuable, the most important relict
habitats and species became extinct. There are some fragments which still keep some species typical for marshy-
boggy habitats. The most extended habitat type of the reserve is the oak-ash-elm hardwood gallery forest
(Fraxino-pannonicae-Ulmentum) with closed canopy layer. The canopy coverage is between 70-100%. The
dominant tree species of these habitats are: Quercus robur, Fraxinus angustifolia subsp. pannonica, Ulmus
laevis, Populus canescens, etc. The lowland pedunculate oak-hornbeam forest (Circaeo-Carpinetum) is
considered as the climax association of the region, which is zonal association in the higher regions. Other
components of the nature-like and semi-natural vegetation are the more xerophilous silver lime — oak forests and
forest fringes, the mesic and humid forest clearings and willow scrubs. The reserve is surrounded by extended
agricultural areas and dissected by drainage channels of the former peatland.

Methods

The investigation of nocturnal macrolepidoptera species was started in 2009. The samplings were carried out

by light-trapping, which is the most commonly used method for similar purposes. This method is based on the
positive phototaxis of the target group. A mercury vapour lamp (250 W) combined with a large white sheet (4x3
m, in 1.5 m elevation) was used for collecting the moths.
Because the light trapping was highly affected by external environmental factors, bait traps were placed out,
which contained different scent baits. These investigations were conducted in 2014, CSALOMON® VARL+
funnel traps (MTA ATK Plant Protection Institute, Budapest Hungary) were placed out baited with synthetic
compounds previously isolated and identified from fermenting bait liquids (= FERM) (Landolt, 2000) or with
synthetic floral compounds (= FLORAL), which was previously isolated and identified from the flower scent of
several plants (for a review refer to Knudsen et al, 1993). Traps without baits were also set out for control.

Polypropylene tubes with 4 ml capacity were used as dispensers for the FERM bait (T6th et al., 2015). The
synthetic compounds were administered on the dental rolls inside the tubes. The upper, larger opening of the
tube was closed. The bait mixture could evaporate across the smaller opening with 4 mm diameter, which was
opened when setting out in the field. The attractant contained iso-amyl alcohol, acetic acid and red wine (1: 1: 1;
3 ml). The wine was prepared (cellary of Dr. G. Vords) by processing of different grape sorts: Bluefrankish
(70%), Merlot (15%), Kadarka (7,5%) and Blauburger (7,5%). Its alcohol content was 13.6-13.8 %, the volatile
acid (acetic acid) content was 0.4-0.6 g/l. Traps with the FLORAL lure were baited with two separate
polyethylene bag dispensers (Toth et al., 2002). One of the dispensers contained the mixture (1:1:1, 0.6 ml) of
phenylacetaldehyde, eugenol and benzyl acetate, while the second dispenser contained a mixture (1:1, 0,4 ml) of
phenylacetaldehyde and trans-anethol.

All bait trap types were exposed in four repetitions, i.e. 4*3 traps were placed in the survey area on trees, in
20 m distance from each other, at 1.8-2 m elevations. The traps were placed to trees which were situated in the
edge of a sampling site. To avoid positional effects of different trap positions, the traps were rotated between
locations at each inspection. The traps were operated between 20th July and 19th October. The trapped moths
were killed by an insecticide strip. They were emptied once in a week. The collected material was stored deep-
frozen until identification.

The Noctuoidea taxa were identified according to the works of Kadar et al. (2010), Mészaros and Szaboky
(2012), but mostly Varga et al. (2011). For the nomenclature and characterization of species the book
»Magyarorszag Nagylepkéi” (Varga /ed./ 2011) was used. For the selection of pest species the publications of
Szabdky and Leské (1999) and Both et al. (2012) were used. For the fauna element and component information
the 3rd volume of ,,A Magyar Allatvildg Fajjegyzéke” (Varga et al. 2004, Macrolepidoptera) was used.

RESULTS AND DISCUSSION

During the investigation 383 nocturnal macrolepidoptera species were identified. Within that there were 85
potential forestry and agricultural pest species (65 were collected by light trapping only, 18 with both methods,
and 2 just with bait trapping) (Table 1). Among them there were 13 species (bold) which already caused serious
damages in some forests of the Bereg lowland.

The quantitative information coming from bait trapping is very preliminary only, thus it may not represent
fully the ratio of potential pest species.
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Table 1
The list of pest species (A — light trap; B — bait trap with semisynthetic and synthetic attractants)
SPECIES A B | SPECIES A B
LASIOCAMPIDAE NOTODONTINAE
Malacosoma neustrium (Linnaeus, 1758) + Furcula bifida (Brahm, 1787) +
Poecilocampa populi (Linnaeus, 1758) + Stauropus fagi (Linnaeus, 1758) +
Trichiura crataegi (Linnaeus, 1758) + Drymonia ruficornis (Hufnagel, 1767) +
Lasiocampa quercus (Linnaeus, 1758) + Pheosia tremula (Clerck, 1759) +
Gastropacha quercifolia (Linnaeus, 1758) + Spatalia argentina ([Den. et Schift.], 1775) +
SPHINGIDAE Ptilodon capucina (Linnaeus, 1758) +
Laothoe populi (Linnaeus, 1758) Ptilophora plumigera ([Den. et Schiff.], 1775) +
Mimas tiliae (Linnaeus, 1758). + Phalera bucephala (Linnaeus, 1758) +
SATURNIIDAE Clostera anastomosis (Linnaeus, 1758) +
Saturnia pyri ([Den. et Schiff.], 1775)* + EREBIDAE
DREPANIDAE Scoliopteryx libatrix (Linnaeus, 1758) + +
Drepana falcataria (Linnaeus, 1758) Lymantria dispar (Linnaeus, 1758) +
Watsonalla binaria (Hufnagel, 1767) Lymantria monacha(Linnaeus, 1758) +
THYATIRIDAE Euproctis chrysorrhoea (Linnaeus, 1758) +
Thyatira batis (Linnaeus, 1758) Sphrageidus similis (Fuessly, 1775) +
Tethea or ([Den. et Schiff.], 1775) Orgyia antiqua (Linnaeus, 1758) +
Habrosyne pyrithoides (Hufnagel, 1766) + | Arctornis I-nigrum (Miiller, 1764) +
GEOMETRIDAE Leucoma salicis (Linnaeus, 1758) +
Cyclophora linearia (Hiibner, 1799) + Spilarctia lutea (Hufnagel, 1766) +
Chlorochlysta siterata (Hufnagel, 1767) + Spilosoma lubricipedum (Linnaeus, 1758) +
Dysstroma truncata (Hufnagel, 1767) + Hyphantria cunea (Drury, 1773) +
Epirrita dilutata ([Den. et Schiff.], 1775) + Arctia caja (Linnaeus, 1758) +
Operophtera brumata (Linnaeus, 1758) + Lithosia quadra (Linnaeus, 1758 +
Chloroclystis v-ata (Haworth, 1809) + Catocala fraxini (Linnaeus, 1758)
Abraxas grossulariata (Linnaeus, 1758) + Nycteola asiatica (Krulikovsky, 1904) +
NOCTUIDAE
Lomaspilis marginata (Linnaeus, 1758) + Autographa gamma (Linnaeus, 1758) + +
Macaria liturata (Clerck, 1759) + Colocasia coryli (Linnaeus, 1758)
Chiasmia chlathrata (Linnaeus, 1758) + Acronicta megacephala ([Den. et Schiff.], 1775) +
Plagodis dolabraria (Linnaeus, 1767) + Acronycta rumicis (Linnaeus, 1758) +
Epione repandaria (Hufnagel, 1767) + Heliothis peltigera ([Den. et Schiff.], 1775) +
Ennomos quercinaria (Hufnagel, 1767) + Helicoverpa armigera (Hiibner, 1808) + +
Selenia dentaria (Fabricius, 1775) + Phlogophora meticulosa (Linnaeus, 1758) + +
Colotois pennaria (Linnaeus, 1761) + Cosmia trapezina (Linnaeus, 1758) + +
Apocheima hispidaria ([Den. et Schiff.], 1775) + Conistra vaccinii (Linnaeus, 1761) + +
Lycia hirtaria (Clerck, 1759) + Agrochola circellaris (Hufnagel, 1766) + +
Biston betularius (Linnaeus, 1758) + Mamestra brassicae (Linnaeus, 1758) +
Biston strataria (Hufnagel, 1767) + Lacanobia suasa ([Den. et Schiff.], 1775) +
Agriopis marginaria (Borkhausen, 1777) + Lacanobia oleracea (Linnaeus, 1758) + +
Agriopis aurantiaria (Hiibner, 1799) + Orthosia cruda ([Den. et Schiff.], 1775) +
Erannis defoliaria (Clerck, 1759) + Orthosia gothica (Linnaeus, 1758) +
Peribatodes rhomboidaria ([Den. et Schiff.], 1775) + Agrotis exclamationis (Linnaeus, 1758) +
Hypomecis roboraria ([Den. et Schiff.], 1775) + Agrotis segetum ([Den. et Schiff.], 1775) +
Hypomecis punctinalis (Scopoli, 1763) + Agrotis ipsilon (Hufnagel, 1766) +
Ectropis crepuscularia ([Den. et Schiff.], 1775) + Noctua pronuba (Linnaeus, 1758) +
Cabera pusaria (Linnaeus, 1758) + Xestia c-nigrum (Linnaeus, 1758) +
+

Campaea margaritata (Linnaeus, 1767)

[*Den. et Schiff. = Denis and Schiffermiiller]
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Figure 1: The composition (%) of potential pest species in the surveyed material by families
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The greatest threat was caused until yet by the gypsy moths (Erebidae: Lymantriinae), which belongs to the
Noctuoidea superfamily, and also from the early spring or late autumn Geometridae (Figure 1), of which
caterpillars are hatching before leafing out. It has to be mentioned, that all of the important Hungarian forestry
pest gypsy moth species were recorded: Lymantria dispar (Linnaeus, 1758), L. monacha (Linnaeus, 1758),
Euproctis chrysorrhoea (Linnaeus, 1758), Sphrageidus similis (Fuessly, 1775) and Leucoma salicis (Linnaeus,
1758).

The distribution of different faunal components reflect to the linkage of species to the habitat types (Figure
2).

Figure 2: Proportion of the ecological groups (faunal components) (%)

40
35
30 -
25 - 22
20 -
15 4
10

35

13

Considering the composition of the vegetation of the area, it was expectable that the euryoecious species are
dominating. The bulk of species linked to forest habitats belong to the generalist forest species (silvicolous), but
also the softwood (populo-salicetal), and oak-wood (quercetal) etc. species (grey columns) are abundantly
represented. Between these species, which are linked to the forest habitats, there were several which can cause
the mass defoliattion of pedunculate oak forests, e.g. Operophtera brumata (Linnaeus, 1758), Agriopis
aurantiaria (Hiibner, 1799), Colotois pennaria (Linnaeus, 1761) and Erannis defoliaria (Clerck, 1759) from the
Geometridae family. All of these species are prone to gradation, which repeat periodically in every 9-12 years
(Szontagh, 1985).

The collected species can also be characterized zoogeographically as faunal elements. It is clear that most of
the species belong to Euro-Siberian faunal elements (Figure 3).
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Figure 3: Zoogeographic divergence of species (%)
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Most of these show a wide spectrum of tolerance and thus they are widespread and frequent species in the
Carpathian basin. Most of these can live in disturbed, secondary habitats, too. They can find favorable conditions
since the sampling sites are surrounded by fields used for agriculture, or they are partially abandoned areas.
There are also some species, which have southern connections e.g. the Holo-Mediterranean Drymonia ruficornis
(Hufnagel, 1767), Biston strataria (Hufnagel, 1767), Heliothis peltigera ([Denis et Schiffermiiller], 1775), etc.
The northern component is composed by some few boreo-continental species, as Catocala fraxini (Linnaeus,
1758), Lymantria monacha (Linnaeus, 1758), Dysstroma truncata (Hufnagel, 1767), etc.

The bait traps have shown that the first peak of the collected species appears in mid-summer. It is gradually
decreasing to the direction of autumn. However it is followed by a smooth increase (Figure 4).

Figure 4: The number of species collected by the bait traps in weekly subdivision

©

-
o
-

o

&
%

5

«
£

AN
v
S

2014.10.12 |
2014.10.19

2014.09.28
2014.10.05 T

2014.08.17 |
2014.08.24
2014.08.31 7
2014.09.07
2014.09.14
2014.09.21 7

2014.08.03
2014.08.10 T

2014.07.20
2014.07.27

This first peak is connected with appearance of polyphagous species feeding on herbaceous plant species.
Their summer (second!) generation flies in mid-late summer period until the early autumn. This period is
followed by a faunal change, when the species connected to herbaceous plants are replaced by univoltine species
feeding on forest trees or scrubs. It has to be mentioned, that the bait traps did not collect those pest species from
which the imagoes do not feed (e.g. autumnal Geometridae).

The number of individuals shows a similar general picture as number of species (Figure 5) although in
contrast with the species number, the number of individuals displays a stronger increase in the autumn period.
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Figure 5: The number of individuals collected by the bait traps in weekly subdivision
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Here is the place to note that despite the large number of species and individuals, the faunistically significant
and/or protected species were observed in rather low number of individuals only. Therefore the applied sampling
methods did not damage the faunal composition but signalised the potential threats for the forestry in this
biogeographically significant transitional region.
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Slight damage of the great green bush-cricket (Tettigonia viridissima) (Orthoptera:
Tettigoniidae) in some Hungarian maize fields
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SUMMARY

Characteristic cricket damage was observed in two maize fields in northern Hungary, at Mariabesnyd, a district of Godolls. The
damage level of the two fields did not differ significantly and continual monitoring of fieldl showed also a stable infestation level. T.
viridissima nymphs and a female were found and observed as feeding on maize plants. The crickets must have disappeared after 18.07.
because no more fresh damage was observed after this date. The chewing’s number about on one and two % of the examined plants
amounted one and six a plant and their size was between one and eight cm? This infestation was quite little and might have caused
apparently no yield loss. Compared this damage of T. viridissima with former Hungarian experience, this was the usual negligible damage
despite the explicit draught in July and August 2015. As regards the global warming, orthopteran damage may be more obvious in the future.

Keywords: Tettigonia viridissima, Tettigoniidae, maize, damage, Hungary
INTRODUCTION

Orthoptera are well known and important pests at many parts of the world but especially in terrestrial habitats
of warmer regions. Their consumption in temperate grasslands may be annually 3—-5% of the plant production
(Ingrisch and Kohler, 1998 in Antonatos et al., 2013). In most cases, they are polyphagous and relating to the
climatic and vegetation conditions can cause significant economic damage in various crops. Generally, cereals,
vegetables, industrial crops, fruit trees and fabaceous vegetation and crops are their host plants (Smith and
Holmes, 1977 in Antonatos et al., 2013; Jonson and Miindel, 1987 in Antonatos et al., 2013; Blanchet et al.,
2012; Ovsyannikova and Grichanov 2015). Although, the diversity of Orthopterans is considerable, merely few
species can attain the pest status. Regarding Mediterranean countries, economically important species are
Dociostaurus maroccanus (Thunberg, 1815), some Calliptamus spp. and Tettigonia viridissima (Linnaeus, 1758)
(Pelekasis, 1976 in Antonatos et al., 2013; Latchininsky, 1998 in Antonatos et al., 2013; Blanchet et al., 2012).
In Central and Western Europe both, their diversity and the caused damage are less (Nagy, 1988) even some
species — because of the habitat destruction — are in vulnerable situation (Cooper et al., 2012; Anonymous,
2015). Regarding their feeding habits, not each Orthoptera are herbivorous. Species of the family Tettigoniidae
are omnivorous with predaceous preference but they consume also plants (Nagy, 1988; Ovsyannikova and
Grichanov, 2015).

Great green bush-cricket (= GGBC), T. viridissima is a serious pest of cereals, potatoes, grapevines and other
annual crops (Gentry, 1965 in Antonatos et al., 2013; Pelekasis, 1976 in Antonatos et al., 2013). According to
recent Greek data, its damage was important in vines, cottons and potatoes but the last crop suffered the most
loss (Antonatos et al., 2013). In the following, this species is briefly described.

Distribution and habitats

The species lives in Europe, Northern Africa, Middle East, Russia, Afghanistan, Northern India, Pakistan,
Mongolia, and Western China (Kaltenbach, 1964; Nagy, 1988; Szovényi, 2002; Ovsyannikova and Grichanov,
2015).

Its habitats include shrubs, woodland, heath, brambles, grassy margins of wet woodland, humid and semi-
humid pasture, meadow, riverside and marshy grasslands, cultivated land, fallow and cereal field edge. At forest
margins, it prefers the lower part of crones. It can be occur above 15 m up to 1830 m above sea-level. (Nagy,
1988; Szovényi, 2002; Antonatos et al., 2013; Ovsyannikova and Grichanov, 2015).

Morphology

Adults’ body length is 27-39 mm, their colour is grass green, sometimes with some brownish shade. Dorsally
on head, pronotum and elytra a sometimes indefinite light-brown, reddish or black stripe runs longitudinally.
Legs are green, on hind femora black spines, some green at base. Male cercus has a large pointed inner tooth and
its subgenital plate is posteriorly broadly emarginated. Ovipositor curved slightly towards the tip, its length does
not exceed that of elytra (Nagy, 1988; Holst, 1997; Roques and Jourde, 2013; Ovsyannikova and Grichanov,
2015).

65



JOURNAL OF AGRICULTURAL SCIENCES, DEBRECEN, 2015/66

Life history

Postembryonic development is epimorphosis (monometabolia). The species has one generation a year and
overwinters in the soil as an egg. Female lays eggs - stuck to each other by two and four - in the soil at a depth of
two cm. Total number of eggs is 70-100. Nymphs appear in spring, developing time is 50-70 days with 5-7
instars. The nymphs are green, with a brown or reddish dorsal stripe, differing from adult as being wingless
(Nagy, 1988; Holst, 1997; Ovsyannikova and Grichanov, 2015).

Damage and economic significance

T. viridissima is omnivorous. Its damage area includes commonly the southern perhaps central region of
Europe where field cultures mainly wheat, barley, cotton, hemp, maize, millet, Italian millet, soya, alfalfa,
various leguminous cultures, sunflower, sesame, poppy, potato, tobacco are attacked. It feeds on leaves, shoots,
unripe grains and bolls. GGBC prefers fruit and ornamental cultures such as peach, plum, walnut, melon, roses
and Lilium sp., damaging buds, leaves, and ripe fruits. It harms leaves and young shoots on grapevine and
blackberry and also leaves of oak and other deciduous trees can be damaged. The observed damage is more
significant in drought-stricken years. It can feed also on various small insects (flies, minor caterpillars, etc.) and
mites. In custody, also cannibalism was observed as it fed on weaker individuals and nymphs (Zacher, 1949 in
Nagy, 1988; Nagy, 1988; Schiemenz, 1989; Bistrichanov et al., 2010; Atanasova et al., 2013; Ovsyannikova and
Grichanov, 2015).

Control

Control measures involve mainly insecticide treatments before oviposition if necessary (Anonymous2, 2015;
Ovsyannikova and Grichanov, 2015. If pest population is high early season chemical treatment of field margins
may be advisable depending on the economic threshold (ET). If crops are under drought stress, the ET value may
need to be lowered (Deneke and Keyser, 2011). In the US, beta-cyfluthrin, lambda-cyhalothrin, gamma-
cyhalothrin, zeta-cypermethrin and carbaryl were suggested against grasshoppers (locusts) in pastures and forage
crops in 2015 (Anonymous2, 2015). Also cultural and mechanical control can be practiced. It is advisable to
modify the environment to take advantage of the vulnerable timing of the grasshopper’s life cycle to reduce or
eliminate pest populations. Tillage of summer fallows may discourage pest’s egg laying in the autumn.
The red-footed falcon (Falco vespertinus (Linnaeus, 1766) consumes T. viridissima mainly in the breeding
period. GGBC is the 11th most frequent prey in the diet of F. vespertinus in Hungary (Haraszthy et al., 1994).
The objective of this study was to assess the observed T. viridissima damage in maize and to conclude to the
agricultural consequences.

MATERIALS AND METHODS

The surveyed sites were found at Mariabesny6 about 25 km from Budapest. Both fields belonged to the Szent
Istvan University and localised near the railway line running towards Budapest. Field] was surrounded by dense
hedges and a field path along a tree row of Robinia pseudoacacia L. Field2 was localised at the other side of the
path and bordered by two hedges, another path and a row of deciduous trees consisted of Acer campestre L.,
Acer pseudoplatanus L., Acer platanoides L., Celtis occidentalis L., Cornus sanguinea L., Juglans regia L.,
Fraxinus ornus L., Malus domestica L., Prunus serotina Erh., Populus nigra L., R. pseudoacacia L., and Rosa
canina L. Across the tree row, there was a 7.7 ha alfalfa field.

Information on the localities and the survey are showed in Table 1.

Table 1
Characteristics of the sites and the maize stands in Mariabesny6 (2015)

Sites Geographical Field Time Average
position and size of plant height
altitude (m) (ha) survey (cm)

Fieldl 47°35'51" N 2,7 06.15. 175.4
19°22°28" E

207

Field2 47°35'53" N 10,7 | 06.15. 178.7

19°22°05"E
212

Survey method: Four times 25 plants were examined from the field border diagonally, along a transect line.
Plants were chosen randomly after making five steps. There were 30 steps between repetitions. Number of
cricket’s chewing as well as that of GGBC individuals was noted. Field1 was monitored until the harvest in the
late of August (22.08.) (Figure 1).
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Both fields were overgrown with weeds such as Artemisia vulgaris L., Ambrosia artemisiifolia L., Cannabis
sativa var. spontanea L., Chenopodium album L. and Atriplex tatarica L. The weeds hampered even the moving
in the fields. No pesticides were applied.

Evaluation: T. viridissima infestation of the fields was compared on the basis of the number of damaged
plants. Data were examined by two-sample t-test and one way ANOVA of correlated samples
(http://vassarstats.net/).

Figure 1: Field1 Mariabesnyd (2015)

RESULTS AND DISCUSSION

Results are presented in the Table 2 and 3. According to the results, occurrence and damage of T. viridissima
were slight at both sites.

Table 2
Number of damaged plants (Mariabesnyd, 2015)
Sites Average number of damaged Confidence
plants interval
(%) P=0.95
Fieldl 1.25 (1.25) 2.00
Field2 5.25(5.25) 5.41
Two-sample t-test did not showed significant difference between values at p = 0.05, t =-2.2, df = 6.
(http://vassarstats.net/).
Table 3
Number of damaged plants at fieldl during the season (Mariabesnyé, 2015)
Date Average number of damaged plants Standard deviation
(%)
06.21. 2.00 (2.00) 0.00
06.27. 2.75 (2.75) 1.89
07.04. 1.75 (1.75) 1.50
07.11. 2.25(2.25) 1.26
07.18. 0.75 (0.75) 0.50

One way ANOVA computed no significant difference among values at p=0.05, df =4, F = 1.83.
(http://vassarstats.net/).

During the season two nymphs and a female T. viridissima were observed at fieldl on 15.06. and 27.06.,
respectively (Figure 2 and 3).

The number of chewing on one injured plant varied between one and six and its size between one and eight
cm?. However, the damage was not of importance and did not influence either the yield or the survival of crops
involved. Continual monitoring at field1 showed a low and stable infestation level until 18.07. After this date no
more fresh damage was detected (Figures 4 - 6).
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The number of objective investigations on yield losses caused by Orthoptera is not high. Antonatos et al.
(2013) assessed the leaf area (cm?) consumption of three species, viz. Calliptamus barbarous (Costa, 1836),
Dociostaurus maroccanus (Thunberg, 1815), and T. viridissima. Females consumed more than males in case of
all species and T. viridissima females ingested at 25 °C the utmost quantity — compared to the other orthopteran
species — of vine, cotton and potato 24, 23 and 60 cm? leaf area, respectively.

Figure 2: Tettigonia viridissima nymph at field1 (Mariabesnyd, 2015)

Rising temperature (30 °C) increased significantly the leaf area consumption which was about 25-40% higher
than the former data (Antonatos et al., 2013). This shows clearly that higher temperature increases the quantity
of consumed plant tissue and so the yield loss. Thus, damage of Orthoptera is higher in Mediterranean or
subtropical areas than in the Central European or more northern regions. This phenomenon can be observed also
in size variables of T. viridissima males collected in four European regions (Spain, Southern France, Central
France and UK). Body length, wing length and width of GGBC males continually decreased from south towards
north and the difference among the values often was significant (Cooper et al., 2012).

In Bulgaria, T. viridissima attacked the green plant parts, flowers and seeds of coriander (Atanasova et al.,
2013) and bit off the handle of flowers of Lilium rhodopaeum (Bistrichanov et al., 2010). The severity of the
damage has not been commented. In Hungary, slight damage in vines, tobaccos, cereals, fruit trees, melons,
roses (Zacher, 1949 in Nagy, 1988) and in maize, alfalfa and clover stands (Nagy, 1988) were observed however
it was stressed that mass outbreak or explicit damage of GGBC have not been perceived (Nagy, 1988).
Regarding the continual warming impact of climate change, damage and yield loss of T. viridissima could be
more severe in the future.
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Figure 4: Chewing damage at field1 (Mariabesnyé, 2015)

Figure 6: Chewing damage at field1 (Mariabesnyé, 2015)
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SUMMARY

Noctuidae are one of the most important Lepidoptera groups containing dangerous pest species. Monitoring and detection of these pest
species is routinely performed by traps baited with sex-pheromones. Baits that attract both males and females were developed for improved
pest management. First the effectiveness of different synthetic compounds was evaluated. We also tested semi-synthetic baits that contained
both synthetic and natural components (wine and beer). These were more attractive for moths considering species richness and abundance.
Disadvantage of this increased effectiveness is that the traps catch more non target, rare and even protected species. In this study we
analysed the effect of semi-synthetic baits developed for Noctuid moths containing wine on other non-target Lepidopterans. In the six
sampling sites traps caught 17158 individuals of 183 Lepidoptera species. The number of Noctuidae species was 124, while their proportion
was 84.4%. The traps caught 813 individuals of 9 protected and 20 valuable species, which was only 4.7% of all Lepidopterans. In contrast
the mean proportion of 33 dangerous and potential pest species was 31.3% (5375 individuals). Number and abundance of both protected
and pest species were affected by landscape structure. The risks of catching non-target species was higher in species rich natural and semi-
natural landscape. In homogenous arable lands the number and proportion of valuable Lepidopterans was not significant.

Keywords: pest monitoring, food attractants, loss of biodiversity, semi-synthetic baits
INTRODUCTION

Noctuidae is one of the most important families of Lepidoptera because of several dangerous and
economically important pest species. The monitoring of these pests, which is an important part of the IPM
(Integrated Pest Management) strategy against them, is generally performed by different trapping methods. In
the last decades, widely used sex pheromone-baited traps have replaced the light traps used before. These baited
traps can easily be used and are very effective and species specific, but lure only male moths. However, data of
females are more valuable for pest control decisions, so the development of female catching baits have been
ongoing since the 1970’s (Creighton et al., 1973; Cantelo and Jacobson, 1979; Landolt, 2000; Landolt and
Alfaro, 2001; Téth et al., 2010). The effectiveness of several synthetic compounds (e.g. phenylacetaldehyde,
isoamyl-alcohol and isobutanol in combination with acetic acid) were proved to be effective for Noctuid moths.
The effectiveness of these synthetic baits can be increased with wine and beer as natural additives. These ‘semi-
synthetic’ baits lure more species and more individuals than the synthetic ones (Nagy et al., 2014; Toth et al.,
2015). These synthetic and semi-synthetic baits are more general attractants than species specific pheromones.
Using these traps, several important pest species can be monitored in the same time minimizing sampling effort
(Toth et al., 2010). The remarkable disadvantage of the lack of specificity is the risk of catching non-target and
even rare or protected species. In some cases, even the more specific traps baited with sex pheromone can also
catch non target species (Olenici et al., 2007), but the probability of non-target catches might be much higher in
case of traps baited with feeding attractants.

In the present study, the effect of semi-synthetic baits, consisting of isoamyl alcohol, acetic acid and wine,
was analysed on the non-pest, non-target Lepidoptera species. We used data from different studies, which aimed
to develop ‘bisex’ (attractive for both males and females) baits or faunistic analysis of natural and semi-natural
habitats. Our goal was to determine the amount of the non-target effect and provide a basis for further
investigations.
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MATERIAL AND METHODS

In the present analysis we used data of different studies on semi-synthetic baits for trapping Noctuid pest
species. The sampling was carried out in six locations in East and Northeast Hungary (5 sites) and West Ukraine
(1 site) during 2013-2014. Four of the sampling sites (Forrd, Balmaz@jvaros, Debrecen-Ondod, Hernadnémeti)
were located in mostly agricultural landscape surrounded by intensively used arable lands while the others
(Nagycsere and Nagydobrony) were surrounded with more diverse extensively used landscapes (Figure 1, Table
1).

Figure 1: Location of the sampling sites and linear transects of the traps in the six studied sites in 2013-2014 (Surce: GoogleEarth).
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Table 1
GPS coordinates of sites and sampling periods of Noctuid moths in the six sampling sites studied in 2013-2014

Sampling area N E Start Finish

Forro 47°19.770° 21°3.773 1* July 2013 1 November 2013
Debrecen-Ondod 47°32.031° 21°31.053 2m July 2013 2" November 2013
Nagydobrony 48°25.619° 22°25.128° 20" July 2014 19" October 2014
Nagycsere 47°31.847 21°46.910° 17" July 2014 12" November 2014
Hernadnémeti 48°9.595° 21°2.991° 28 July 2014 16" November 2014
Balmazjvaros 47°36.202° 21°26.352° 8 July 2014 22" November 2014

In Forr6, Ondéd, Hernadnémeti and Balmazujvaros the effect of natural compounds (wine and beer) and their
extracts on the efficiency of synthetic lures was tested. In Nagycsere the Noctuidae fauna of a semi-natural
landscape, while in Nagydobrony the fauna of the protected Nagydobrony Game Reserve was studied using
synthetic and semi-synthetic baits for Noctuid species. We use the data collected by semi-synthetic baits contain
mixture of isoamyl alcohol, acetic acid and red wine (1:1:1, 3 ml), which was used in all of the six studies.
Polypropylene tubes with 4 ml capacity were used as dispensers (Toth et al., 2015). The mixture was
administered on dental rolls inside the tubes. The lure could evaporate across a small opening with 4 mm in
diameter, which was opened when setting out in the field. The trapped moths were killed by an insecticide strip.

During the studies CSALOMON® VarL+ traps were used in five (Balmazijvaros, Ondod, Hernadnémeti and
Forrd) or four (Nagydobrony, Nagycsere) repetitions. The traps were placed in the sites on trees situated in the
edge of the sites in 1.8-2 m height. The distance between the traps was 40-100 m depending on the design of the
given study. The samplings were mostly carried out between July and November in 2013 and 2014 (Table 1).
The traps were emptied twice a week (Forr6, Onddd, Balmazujvaros and Hernddnémeti) or weekly (in the
faunistic studies in Nagycsere and Nagydobrony). The baits were changed in every four weeks. The collected
material was deep-frozen and stored until identification. The sampled individuals were identified according the
works of Kadar et al. (2010), Mészaros and Szabdky (2012) and Varga (2011). For the nomenclature and
characterization of species, the book ,,Magyarorszag Nagylepkéi” (Varga, 2011) were used.

For characterization of the sampled material total number of species and individuals, number of species and
individuals per site and their means per trap was used. These variables were also tallied by families especially for
Noctuidae. In order to characterize and assess the effect of the semi-synthetic baits on non-target Lepidoptera
species the groups of pest and vulnerable (protected and/or faunistically interesting) species were also
characterized with total and mean number of species and individuals in case of groups, families and species. The
conservation value of the species was established on the basis of KOM (2001). The group of pest species was
established on the basis of Jermy and Balazs 1993, Szabdoky and Lesk6 (1999) and Toth (1999).

RESULTS AND DISCUSSION

In the six sampling sites the traps caught 17642 Lepidoptera that belonged to 184 species and nine families
(see Appendix 1). The 2.7 % (n=484) of the specimens could be identified only at the family level. In case of
Hepialidae only one specimen was caught that also could not be identified at species level (Table 2). Beyond that
843 individuals of Vespidae species (Vespa crabro, V. germanica and Polistes sp.) and 11 honey-bees (Apis
mellifera) were sampled.

The most species rich sites were Nagycsere (128) and Nagydobrony (91), which can be characterised by most
diverse landscape structure than the others, where the species number ranged between 57 and 70. The mean
number of species per trap was higher in Nagycsere (71.31£7.1) while in Ondod a trap lured only 33.2 (15.5)
species on the average. The abundance of Lepidoptera generally was higher in the less diverse arable lands. The
mean number of individuals per trap was the highest in Balmazfijvaros (1162£127.1), however the abundance
was relatively high also in the species rich Nagycsere (640.8195.3) (Table 2).

The semi-synthetic bait used in these samplings was developed to monitor noctuid pest species. In the six
sites 126 Noctuidae species of 17 subfamilies were sampled, which were 68.9% of all sampled Lepidoptera. The
ratio of Noctuidae species among all sampled Lepidoptera was higher (82.9-90.6%) in the less diverse agro-
ecosystems than in the most diverse extensively used landscapes (67.2-72.5%). The total number of Noctuid
moths was 14487 that was the 84.4% of the identified Lepidopterans and their ratio varied between 70.2-95.5 by
sites. The baits showed much higher effectiveness in case of species belonging to Xyleninae, Noctuinae,
Hadeninae and Acronictinae subfamilies, which cumulative ratio was 80.4% (11653 individuals) among sampled
Noctuidae moths (Table 2).
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Table 2

The characteristic variables of samples taken in the six studied sites in 2013-2014. N: number of individuals, Ntrap: mean number of
individuals per trap [individuals/trap], S: number of species, Strap: mean number of species by trap [species/trap], SD: standard

deviation
Forro Ondoéd Hernadnémeti Balmazujvaros
Number of individuals N Ntrap #SD N Ntrap #SD N Ntrap +SD N Ntrap *SD
Hepialidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Pyralidae 77 15.4 9.2 245  49.0 247 756 151.2 31.8 124 248 8.3
Nymphalidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Sphingidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Geometridae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Thyatiridae 0 0.0 0.0 2 0.4 0.9 33 6.6 42 370 740 20.6
Nolidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Erebidae 53 10.6 4.4 37 74 24 104 208 15.0 19 3.8 22
Noctuidae 2791 5582 137.6 646 1292 352 2458 491.6 522 5297 10594 122.7
Xyleninae 991 1982 504 363 726 239 896 179.2 23.8 3287 6574 1704
Noctuinae 103 20.6 43 43 8.6 3.8 429 85.8 12.1 1262 2524 477
Hadeninae 912 1824 48.6 72 144 1.8 563 112.6 233 191 38.2 5.7
Other Noctuidae subfam. 537 1074 23.0 94 188 13.0 447 89.4 19.5 421 842 195
non identified Lepidoptera* 140 28.0 147 12 24 2.2 2 0.4 0.5 0 0.0 0.0
identified Lepidoptera 2921  584.2 1409 930 186.0 58.8 3351 670.2 61.3 5810 1162.0 127.1
Numberof species S Strap #SD S Strap *SD S Strap +SD S Strap #SD
Lepidoptera species number 64 48.4 3.4 59 332 5.4 70 57.6 22 57 44.6 34
Hepialidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Pyralidae 2 1.2 0.4 3 22 0.4 3 2.8 0.4 3 2.8 0.4
Nymphalidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Sphingidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Geometridae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Thyatiridae 0 0.0 0.0 1 0.2 0.4 3 1.8 0.4 3 1.8 0.8
Nolidae 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Erebidae 4 32 0.4 6 3.0 1.2 6 42 1.3 3 1.6 0.5
Noctuidae 58  44.0 3.4 49 278 4.5 58 488 1.8 48 38.4 32
Xyleninae 28 19.0 3.1 24 142 29 27 216 1.1 25 20.0 1.4
Noctuinae 8 72 0.4 8 5.0 1.0 10 10.0 0.0 10 7.8 1.1
Hadeninae 11 10.4 0.9 9 44 09 12 9.6 0.5 8 6.2 1.1
Other Noctuidae subfam. 11 7.4 1.1 8 42 0.4 9 7.6 1.5 5 44 0.9
Nagydobrony Nagycsere Total
Number of individuals N Ntrap +SD N Ntrap #SD N  Ntrap +SD
Hepialidae 1 0.3 0.5 0 0.0 0.0 1 0.04  0.19
Pyralidae 0 0.0 0.0 0 0.0 0.0 1202 4293 56.46
Nymphalidae 7 1.8 1.0 7 1.8 1.0 14 050 092
Sphingidae 1 0.3 0.5 0 0.0 0.0 1 0.04  0.19
Geometridae 12 3.0 22 68 17.0 9.9 80  2.86  6.87
Thyatiridae 121 303 174 207  51.8 215 733 26.18 31.53
Nolidae 0 0.0 0.0 2 0.5 1.0 2 007 038
Erebidae 330 825 133 96 24.0 13.0 639 22.82 27.26
Noctuidae 1112 278.0 479 2183 5458 108.7 14487 517.39 31391
Xyleninae 477 1193 138 1298 3245 123.7 7312 261.14 210.27
Noctuinae 72 18.0 44 471 117.8 782 2380 85.00 94.38
Hadeninae 85 21.3 9.3 138 345 226 1961  70.04 66.91
Other Noctuidae subfam. 421 10525 32.88 169 4225 6.18 2089  74.61 3831
non identified Lepidoptera* 93 233 6.6 237 593 289 484 17.29 2381
identified Lepidoptera 1583 3958 62.8 2563 640.8 953 17158 612.79 324.49
Numberof species S Strap #SD S Strap #SD S Strap +SD
Lepidoptera species number 91 57.0 5.4 128 71.3 7.1 183  51.14 12.61
Hepialidae 1 0.3 0.5 0 0.0 0.0 1 0.04  0.19
Pyralidae 0 0.0 0.0 0 0.0 0.0 3 1.61 1.23
Nymphalidae 4 1.5 1.0 3 1.5 0.6 5 0.43 0.79
Sphingidae 1 0.3 0.5 0 0.0 0.0 1 0.04  0.19
Geometridae 4 1.8 0.5 12 45 1.3 15 0.89 1.69
Thyatiridae 3 3.0 0.0 4 33 0.5 4 1.57 1.32
Nolidae 0 0.0 0.0 2 0.5 1.0 2 0.07 0.38
Erebidae 13 8.5 1.9 21 8.8 33 27 4.6l 3.08
Noctuidae 66  42.0 3.2 86 52.8 3.8 126 41.93 8.70
Xyleninae 36 228 1.5 45 2738 3.2 63  20.57 459
Noctuinae 12 8.5 0.6 17 11.0 1.2 20 8.14 2.10
Hadeninae 7 43 1.0 7 5.5 1.3 15 6.86  2.63
Other Noctuidae subfam. 11 6.5 1.3 17 8.5 1.0 28 6.36 1.93

*Individuals identified only in family level.

In Forré all the five most abundant species, in Ondoéd, Hernddnémeti and Balmazujvaros four, while
Nagycsere and Nagydobrony three of them were Noctuid moths. Beyond them the baits lured high number of
Hypsopygia costalis (Pyralidae), Pelosia muscerda (Erebidae) and two Thyatiridae species (Tethea ocularis and
Thyatria batis). The most abundant species of the sites are mostly occurred in all sites, but the locally dominant
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Pelosia muscerda, Cirrhia icterica and Craniophora ligustri occurred only in two sites with higher habitat
diversity (Nagycsere and Nagydobrony). The common and polyphagous Agrochola circellaris, Mythimna
albipuncta, Xestia xanthographa and Acronicta rumicis were dominant in three sites. The also widely distributed
Cirrhia ocellaris, Hypsopygia costalis, Allophyes oxyacanthae, Trachea atriplicis, Tethea ocularis and Agrotis
segetum reached high relative frequencies in two whereas the others only in one site (Table 3). Most of these
species feed on tree canopy and only 6 of them can be regarded as real or potential pest species. Among them
only Agrotis segetum, which can cause significant damage in most crops and even in horticulture, is a harmful
pest.

Table 3
Five most abundant species of the studied sites with their relative frequencies [RF%] and number of occupied sites. The species are
ordered decreasingly by their summarised RF%

Hernad- Balmaz-  Nagy- Nagy- site
Forré Ondéd  németi  wjviaros dobrony  csere Sum (n=6)
Cirrhia ocellaris 30.31 7.062 11.70 6
Xestia xanthographa 5.222 19.21 11.51 9.58 6
Agrochola circellaris* 19.46 4.775 11.93 7.06 6
Hypsopygia costalis* 24.84 20.53 6.06 4
Allophyes oxyacanthae 10.58 17.62 4.59 6
Trachea atriplicis 13.45 12.57 4.14 6
Mythimna albipuncta 12.26 4.731 5.103 3.99 6
Acronicta rumicis* 5.067 6.882 6.625 3.22 6
Tethea ocularis 6.299 4.955 2.88 3
Agrotis segetum* 5.923 5.269 2.80 6
Acronicta megacephala* 5.146 1.89 6
Pelosia muscerda 16.36 1.68 2
Agrochola helvola 6.087 1.29 5
Cirrhia icteritia 4.487 0.80 2
Thyatira batis* 5.559 0.74 4
Craniophora ligustri 3.348 0.31 2

* pest species

The number of harmful and potentially significant pest species was 32 in the samples. Most of them (20)
belong to the Noctuidae family and there were 5 Erebidae, 2 Geometridae, 3 Pyralidae and 2 Thyatiridae species.
The mean number of pest species per trap was lower in Debrecen-Ondod (12.0£2.0) while this value reached the
maximum in Hernadnémeti (17.6+1.1). The total number of pests was 5373 which was 31.3% of all Lepidoptera
samples. The ratio of the pest species was higher in the agricultural sites then in the most diverse ones. The mean
proportion of Noctuidea was 74.6(+18.2)% and the Pyralidac was 18.1(+x19.1)% while the other three family
played a minor role. Baits lured the most individuals of Hypsopygia costalis, Agrochola circellaris, Acronicta
rumicis, Agrotis segetum and Noctua pronuba. Most of them occurred at all of the studied sites, but the
Hypsophygia costalis was caught only the agricultural sites. In Balmaz@jvaros high abundance of Agrochola
circellaris and Acronicta megacephala was caused by nearby poplar plantation. These plantations can be a
source of these pests. Considerable part of the pest species could be found with low abundance and 8 of them
occurred only in the two more diverse species rich sites (Table 4).

The traps caught 34 individuals of seven protected Noctuidae, one Erebidae and one Nymphalidae species in
all of the six sampling sites. Six of them and 19 other species are interesting and valuable in faunistical aspect.
They mostly belong to the Noctuidae family however there were two Erebidae and two Geometridae species.
During the studies totally 411 individuals of these valuable species were sampled, which is 2.4% of the
Lepidopteans identified at species level while the ratio of the protected Lepidopterans was only 0.2%. In
Balmazujvaros protected species were not sampled and only one valuable species could be found, however the
number of protected species was also low both in the species rich Nagycsere and Nagydobrony. The number of
faunistically interesting and protected species was much lower in the agricultural sites (max. 7 species) than in
the two semi natural ones (14 and 15 species). The number of valuable species was the highest in Nagycsere
where 4 protected and 11 faunistically interesting species were trapped. The ratio of valuable individuals differed
between 2.9-4.5% by sites, but the ratio of protected species was lower than 1% in each site (Table 5).
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Table 4
List of the pest species caught in the six sampling sites in 2013-2014 with their number of individuals and ratio among all Sampled
Lepidoptera and taxonomy. Species are arranged by decreasing number of individuals

Hernad- Balmaz- Nagy- Nagy-

Family Forré Ondéd  németi  tjvaros dobrony  csere Sum
Noctuidae Agrochola circellaris 61 181 160 693 12 104 1211
Pyralidae Hypsopygia costalis 76 231 688 44 0 0 1039
Noctuidae Acronicta rumicis 148 64 222 68 16 34 552
Noctuidae Agrotis segetum 173 49 88 99 25 46 480
Noctuidae Noctua pronuba 29 29 102 95 17 103 375
Noctuidae Acronicta megacephala 1 2 9 299 3 11 325
Noctuidae Lacanobia oleracea 70 7 69 17 21 13 197
Noctuidae Agrotis exclamationis 40 1 10 1 32 48 132
Noctuidae Xestia c-nigrum 38 1 53 23 11 3 129
Thyatiridae ~ Thyatira batis 0 0 20 2 88 17 127
Pyralidae Ostrinia nubilalis 0 3 50 71 0 0 124
Noctuidae Agrotis ipsilon 26 24 25 36 0 11 122
Noctuidae Conistra vaccinii 14 0 2 8 12 68 104
Noctuidae Phlogophora meticulosa 11 4 48 16 7 13 99
Noctuidae Lacanobia suasa 81 1 4 0 1 3 90
Noctuidae Mamestra brassicae 38 7 28 6 0 0 79
Pyralidae Pyralis farinalis 1 11 18 9 0 0 39
Thyatiridae ~ Habrosyne pyrithoides 0 2 12 2 14 1 31
Noctuidae Hadula trifolii 9 1 13 1 0 0 24
Noctuidae Helicoverpa armigera 0 0 0 0 1 22 23
Noctuidae Acronicta psi 9 8 2 0 0 0 19
Erebidae Euclidia glyphica 15 1 0 0 0 0 16
Noctuidae Cosmia trapezina 4 1 0 0 5 4 14
Erebidae Scoliopteryx libatrix 0 1 0 0 11 0 12
Erebidae Phragmatobia fuliginosa 0 0 0 0 0 3 3
Erebidae Lymantria dispar 0 0 0 0 0 1 1
Erebidae Lymantria monacha 0 0 0 0 0 1 1
Geometridae  Ectropis crepuscularia 0 0 0 0 0 1 1
Geometridae Peribatodes rhomboidaria 0 0 0 0 0 1 1
Noctuidae Colocasia coryli 0 0 0 0 0 1 1
Noctuidae Autographa gamma 0 0 0 0 0 1 1
Noctuidae Macdunnoughia confusa 0 0 0 0 0 1 1
Total number of pests 844 629 1623 1490 276 511 5373
Ratio of pests among all Lepidoptera (%) 28.9 67.6 48.4 25.6 17.5 20.0 31.3
Total number of identified Lepidoptera 2921 930 3351 5810 1583 2563 17158

Semi-synthetic baits used in this study attract a large amount of Noctuid moths. Both the species number and
abundance were high in each sampling sites, although they depend on the landscape structure. High landscape
diversity results in higher species richness but in case of abundance it does not cause differences. The bait also
lured Vespidae species with relatively high abundance, but did not attract honey-bees. Most of the sampled
Lepidopterans belonged to the Noctuidae family (totally 124 species). Among them the species of Noctuidne,
Xyleninae and Hadeninae subfamilies were the most abundant. Beyond them the species number of Erebidae and
Geometridae families was the highest. Among the most abundant species there were six pests: Agrochola
circellaris, Hypsopygia costalis, Acronicta rumicis, Agrotis segetum, Acronicta megacephala and Thyatiria
batis. The dominant species of arable land and more diverse sites were different. The total number of pest
species was 32. Most of them (20) were noctuid moths containing such harmful ones as Agrotis segetum, Agrotis
exclamationis, Agrotis ipsilon, Lacanobia oleracea etc.. The summarised proportion of these species was 31.3%
among all identified Lepidopterans. Considering their economic importance the majority of the caught
Lepidopterans were indifferent. Both number and abundance of protected and valuable species was low,
however the risk of catching valuable and non-target species was higher in the natural and semi natural sites. The
traps caught totally 411 individuals of 28 protected and/or faunistically interesting species, which was a very
little part (2.4%) of all sampled Lepidopterans.

On the basis of these preliminary results the use of the tested semi-synthetic bait does not endanger the
populations of non-target Lepidopterans. For more detailed results we should carry out further studies and should
analyse these and other ongoing studies together.
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Table 5
List of the protected and faunistically interesting species caught in the six sampling sites in 2013-2014 with their number of
individuals and ratio among all sampled Lepidoptera and taxonomy. P: protected, F: faunistically interesting
Hernad- Balmaz- Nagy- Nagy-
Prot. Family Forr6  Ondéd  németi ujvaros  dobrony csere
P/F Noctuidae Meganephria bimaculosa 0
P/F Noctuidae Enargia paleacea
P/F Noctuidae Lithophane semibrunnea
P/F Noctuidae Mormo maura
P/F Noctuidae Orbona fragariae
Noctuidae Staurophora celsia
Erebidae Catocala fraxini
Noctuidae Catephia alchymista
Nymphalidae Apatura ilia
Erebidae Catocala hymenaea
Erebidae Herminia tenuialis
Geometridae  Euphya unangulata
Geometridae  Idaea muricata
Noctuidae Eucarta amethystina
Noctuidae Eucarta virgo
Noctuidae Diarsia rubi
Noctuidae Euxoa segnilis
Noctuidae Xestia castanea
Noctuidae Xestia sexstrigata
Noctuidae Agrochola humilis
Noctuidae Agrochola laevis
Noctuidae Agrochola lota
Noctuidae Atethmia centrago
Noctuidae Blepharita satura
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Noctuidae Dryobotodes eremita 66
Noctuidae Helotropha leucostigma 1
Noctuidae Tiliacea citrago 1
Noctuidae Xylena exsoleta 14 54
Number of valuable species 1 28
Number of protected species 1 0 9
Number of valuable individuals 25 115 14 102 411
Number of protected individuals 2 1 0 16 34
Ratio of valuable individuals 2.88 2.69 343 0.24 4.49 3.98 2.40
Ratio of protected individuals 0.21 0.22 0.03 0.00 0.57 0.62 0.20
Total number of identified Lepidoptera 2921 930 3351 5810 1583 2563 17158
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Appendix 1

List of the sampled Lepidoptera species with their taxonoamy and conservational status. Pest species are signed with asterix (¥). P:
protescted, F: faunistically interesting

Family Subfamily Species
Hepialidae one unidentified species
*  Pyralidae Pyralinae Hypsopygia costalis (Fabricius 1775)
*  Pyralidae Pyralinae Pyralis farinalis (Linnaeus, 1758)
*  Pyralidae Pyraustinae Ostrinia nubilalis (Hiibner, 1796)
P Nymphalidae Apaturinae Apatura ilia ([Denis & Schiff ermiiller], 1775)

Nymphalidae Nymphalinae Araschnia levana (Linnaeus, 1758)
Nymphalidae Nymphalinae Nymphalis c-album (Linnaeus, 1758)

Nymphalidae Satyrinae Minois dryas (Scopoli, 1763)
Nymphalidae Satyrinae Pararge aegeria tircis (Godart, 1821)
Sphingidae ~ Macroglossinae  Deilephila porcellus (Linnaeus, 1758)
Geometridae Ennominae Apeira syringaria (Linnaeus, 1758)
Geometridae Ennominae Cabera exanthemata (Scopoli, 1763)
* Geometridae Ennominae Ectropis crepuscularia ([Denis et Schiffermiiller], 1775)
Geometridae Ennominae Ematurga atomaria (Linnaeus, 1758)
Geometridae Ennominae Hypomecis punctinalis (Scopoli, 1763)
Geometridae Ennominae Hypomecis roboraria ([Denis & Schiffermiiller], 1775)
Geometridae Ennominae Ligdia adustata ([Denis & Schiffermiller], 1775)
Geometridae Ennominae Macaria notata (Linnaeus, 1758)
* Geometridae Ennominae Peribatodes rhomboidaria ([Denis & Schiffermiiller], 1775)
Geometridae Larentiinae Cosmorhoe ocellata (Linnaeus, 1758)
Geometridae  Larentiinae Epirrita autumnata (Borkhausen, 1794)
F Geometridae  Larentiinae Euphya unangulata (Haworth, 1809)
Geometridae  Sterrhinae Idaea aversata (Linnaeus, 1758)
F Geometridae ~ Sterrhinae Idaea muricata (Hufnagel, 1787)
Geometridae  Sterrhinae Timandra comae (Schmidt, 1931)
* Thyatiridae ~ Thyatirinae Habrosyne pyrithoides (Hufnagel, 1766)
Thyatiridae ~ Thyatirinae Tethea ocularis (Linnaeus, 1758)
Thyatiridae ~ Thyatirinae Tethea or ([Denis et Schiffermiiller], 1775)
* Thyatiridae  Thyatirinae Thyatira batis (Linnaeus, 1758)
Nolidae Nolinae Nola cristatula (Hiibner, 1793)
Nolidae Nolinae Nycteola degenerana (Hiibner, 1799)
* Erebidae Arctiinae Phragmatobia fuliginosa (Linnaeus, 1758)
Erebidae Aventiinae Trisateles emortualis ([Denis & Schiff ermiiller], 1775)
* Erebidae Calpinae Scoliopteryx libatrix (Linnaeus, 1758)
Erebidae Catocalinae Catocala electa (Vieweg, 1790)
Erebidae Catocalinae Catocala elocata (Esper, 1788)
P Erebidae Catocalinae Catocala fraxini (Linnaeus, 1758)
Erebidae Catocalinae Catocala fulminea (Scopoli, 1763)
F Erebidae Catocalinae Catocala hymenaea ([Denis & Schiff ermiiller], 1775)
Erebidae Catocalinae Catocala nupta (Linnaeus, 1758)
Erebidae Catocalinae Catocala promissa (Denis & Schiffermiiller, 1775)
Erebidae Catocalinae Catocala sponsa (Linnaeus, 1767)
Erebidae Catocalinae Dysgonia algira (Linnaeus, 1767)
* Erebidae Catocalinae Euclidia glyphica (Linnaeus, 1758)
Erebidae Catocalinae Lygephila craccae ([Denis & Schiff ermiiller], 1775)
Erebidae Catocalinae Lygephila pastinum (Treitschke, 1826)
Erebidae Eustrotiinae Protodeltote pygarga (Hufnagel, 1766)
Erebidae Herminiinae Herminia grisealis ([Denis & Schiff ermiiller], 1775)
Erebidae Herminiinae Herminia tarsipennalis (Treitschke, 1835)
F Erebidae Herminiinae Herminia tenuialis (Rebel,1899)
Erebidae Hypeninae Hypena proboscidalis (Linnaeus, 1758)
Erebidae Hypeninae Hypena rostralis (Linnaeus, 1758)
Erebidae Lithosiinae Eilema griseola (Hiibner, 1803)
Erebidae Lithosiinae Lithosia quadra (Linnaeus, 1758)
Erebidae Lithosiinae Pelosia muscerda (Hufnagel, 1766)
Erebidae Lithosiinae Wittia sororcula (Hufnagel, 1766)
* Erebidae Lymantriinae Lymantria dispar Linnaeus, 1758
* Erebidae Lymantriinae Lymantria monacha (Linnaeus, 1758)
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Family Subfamily Species
Noctuidae Acontiinae Aedia leucomelas (Linnaeus, 1758)
Noctuidae Acronictinae Acronicta auricoma ([Denis & Schiff ermiiller], 1775)
Noctuidae Acronictinae Acronicta euphorbiae ([Denis & Schiff ermiiller], 1775)
*  Noctuidae Acronictinae Acronicta megacephala ([Denis & Schiff ermiiller], 1775)
* Noctuidae Acronictinae Acronicta psi (Linnaeus, 1758)
* Noctuidae Acronictinae Acronicta rumicis (Linnaeus, 1758)
Noctuidae Acronictinae Craniophora ligustri ([Denis & Schiffermiiller], 1775)
Noctuidae Acronictinae Moma alpium (Osbeck, 1778)

Noctuidae Amphipyrinae Amphipyra berbera svenssoni (Fletcher, 1968)
Noctuidae Amphipyrinac  Amphipyra livida ([Denis & Schiff ermiiller], 1775)
Noctuidae Amphipyrinae Amphipyra pyramidea (Linnaeus, 1758)

Noctuidae Amphipyrinae Amphipyra tragopoginis (Clerck, 1759)

Noctuidae Bryophilinae Cryphia algae (Fabricius, 1775)

P Noctuidae Catocalinae Catephia alchymista ([Denis & Schiff ermiiller], 1775)
F Noctuidae Condicinae Eucarta amethystina (Hiibner, 1803)
F Noctuidae Condicinae Eucarta virgo (Treitschke, 1825)
Noctuidae Cryphiinae Globia algae (Esper, 1789)
Noctuidae Ctenuchinae Amata phegea (Linnaeus, 1758)
Noctuidae Hadeninae Hada plebeja (Linnaeus, 1761)
*  Noctuidae Hadeninae Hadula trifolii (Hufnagel, 1766)
Noctuidae Hadeninae Lacanobia contigua ([Denis & Schiff ermiiller], 1775)
* Noctuidae Hadeninae Lacanobia oleracea (Linnaeus, 1758)
* Noctuidae Hadeninae Lacanobia suasa ([Denis & Schiffermiiller], 1775)
Noctuidae Hadeninae Lacanobia thalassina (Hufnagel, 1766)
Noctuidae Hadeninae Lacanobia w-latinum (Hufnagel, 1766)
Noctuidae Hadeninae Leucania obsoleta (Hiibner 1803)
*  Noctuidae Hadeninae Mamestra brassicae (Linnaeus, 1758)
Noctuidae Hadeninae Mythimna (Mythimna) pallens (Linnaeus, 1758)
Noctuidae Hadeninae Mythimna albipuncta ([Denis et Schiffermiiller], 1775)
Noctuidae Hadeninae Mythimna ferrago (Fabricius, 1787)
Noctuidae Hadeninae Mythimna I-album (Linnaeus, 1767)
Noctuidae Hadeninae Mythimna turca (Linnaeus, 1761)
Noctuidae Hadeninae Mythimna vitellina (Hiibner, 1808)
Noctuidae Hadeninae Tholera cespitis ([Denis & Schiffermiiller], 1775)
*  Noctuidae Heliothinae Helicoverpa armigera (Hiibner, 1808)
Noctuidae Heliothinae Pyrrhia umbra (Hufnagel, 1766)
* Noctuidae Noctuinae Agrotis exclamationis (Linnaeus, 1758)
* Noctuidae Noctuinae Agrotis ipsilon (Hufnagel, 1766)
* Noctuidae Noctuinae Agrotis segetum ([Denis et Schiffermiiller], 1775)
Noctuidae Noctuinae Axylia putris (Linnaeus, 1761)
F Noctuidae Noctuinae Diarsia rubi (Vieweg, 1790)
F Noctuidae Noctuinae Euxoa segnilis (Duponchel, 1837)
Noctuidae Noctuinae Metagnorisma depuncta (Linnaeus, 1761)
Noctuidae Noctuinae Noctua fimbriata (Schreber, 1759)
Noctuidae Noctuinae Noctua interjecta Hiibner, 1803
Noctuidae Noctuinae Noctua interposita (Hiibner, 1790)
Noctuidae Noctuinae Noctua janthe (Borkhausen, 1792)
Noctuidae Noctuinae Noctua janthina ([Denis & Schiffermiiller], 1775)
Noctuidae Noctuinae Noctua orbona (Hufnagel, 1766)
*  Noctuidae Noctuinae Noctua pronuba (Linnaeus, 1758)
Noctuidae Noctuinae Ochropleura plecta (Linnaeus, 1761)
Noctuidae Noctuinae Xestia baja ([Denis & Schiffermiiller], 1775)
F Noctuidae Noctuinae Xestia castanea (Esper, 1798)
* Noctuidae Noctuinae Xestia c-nigrum (Linnaeus, 1758)
F Noctuidae Noctuinae Xestia sexstrigata (Haworth, 1809)
Noctuidae Noctuinae Xestia xanthographa ([Denis & Schiff ermiiller], 1775)
Noctuidae Oncocnemidinaec  Calophasia lunula (Hufnagel, 1766)
*  Noctuidae Pantheinae Colocasia coryli (Linnaeus, 1758)
* Noctuidae Plusiinae Autographa gamma (Linnaeus, 1758)
* Noctuidae Plusiinae Macdunnoughia confusa (Stephens, 1850)
Noctuidae Psaphidinae Allophyes oxyacanthae (Linnaeus, 1758)
P/F Noctuidae Psaphidinae Meganephria bimaculosa (Linnaeus, 1767)
Noctuidae Rivulinae Rivula sericealis (Scopoli, 1763)
Noctuidae Xyleninae Actinotia polyodon (Clerck, 1759)
*  Noctuidae Xyleninae Agrochola circellaris (Hufnagel, 1766)
Noctuidae Xyleninae Agrochola helvola (Linnaeus, 1758)
F Noctuidae Xyleninae Agrochola humilis ([Denis & Schiff ermiiller], 1775)
F Noctuidae Xyleninae Agrochola laevis (Hiibner, 1803)
Noctuidae Xyleninae Agrochola litura (Linnaeus, 1758)
F Noctuidae Xyleninae Agrochola lota (Clerck, 1759)
Noctuidae Xyleninae Agrochola lychnidis ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Agrochola macilenta (Hiibner, 1803)
Noctuidae Xyleninae Agrochola nitida ([Denis et Schiffermiiller], 1775)
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Family Subfamily Species
Noctuidae Xyleninae Ammoconia caecimacula ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Apamea anceps ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Apamea lithoxylaea ([Denis & Schiffermiiller], 1775)
Noctuidae Xyleninae Apamea monoglypha (Hufnagel, 1766)
Noctuidae Xyleninae Aporophyla lutulenta ([Denis & Schiff ermiiller], 1775)
F Noctuidae Xyleninae Atethmia centrago (Haworth, 1809)
Noctuidae Xyleninae Athetis furvula (Hiibner, 1808)
Noctuidae Xyleninae Athetis gluteosa (Treitschke, 1835)
F Noctuidae Xyleninae Blepharita satura ([Denis & Schiff ermiiller], 1775)
F Noctuidae Xyleninae Brachylomia viminalis (Fabricius, 1777)
Noctuidae Xyleninae Caradrina clavipalpis (Scopoli, 1763)
Noctuidae Xyleninae Caradrina kadenii Freyer, 1836
Noctuidae Xyleninae Caradrina morpheus (Hufnagel, 1766)
Noctuidae Xyleninae Cirrhia gilvago ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Cirrhia icteritia (Hufnagel, 1766)
Noctuidae Xyleninae Cirrhia ocellaris (Borkhausen, 1792)
Noctuidae Xyleninae Conistra erythrocephala ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Conistra ligula (Esper, 1791)
Noctuidae Xyleninae Conistra rubiginosa (Scopoli, 1763)
Noctuidae Xyleninae Conistra vaccinii (Linnaeus, 1761)
Noctuidae Xyleninae Conistra veronicae (Hiibner, 1813)
Noctuidae Xyleninae Cosmia affinis (Linnaeus, 1767)
Noctuidae Xyleninae Cosmia trapezina (Linnaeus, 1758)
F Noctuidae Xyleninae Dryobotodes eremita (Fabricius, 1775)
Noctuidae Xyleninae Dypterygia scabriuscula (Linnaeus, 1758)
P/F Noctuidae Xyleninae Enargia paleacea (Esper, 1788)
Noctuidae Xyleninae Euplexia lucipara (Linnaeus, 1758)
Noctuidae Xyleninae Eupsilia transversa (Hufnagel, 1766)
Noctuidae Xyleninae Griposia aprilina (Linnaeus, 1758)
F Noctuidae Xyleninae Helotropha leucostigma (Hiibner, [1808])
Noctuidae Xyleninae Hoplodrina ambigua ([Denis & Schiffermiiller, 1775])
Noctuidae Xyleninae Hoplodrina blanda ([Denis & Schiffermiiller, 1775])
Noctuidae Xyleninae Lithophane ornithopus (Hufnagel, 1766)
P/F Noctuidae Xyleninae Lithophane semibrunnea (Haworth, 1809)
Noctuidae Xyleninae Mesapamea secalella Remm, 1983
Noctuidae Xyleninae Mesapamea secalis (Linnaeus, 1758)
Noctuidae Xyleninae Mesogona acetosellae ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Mesoligia furuncula ([Denis & Schiff ermiiller], 1775)
P/F Noctuidae Xyleninae Mormo maura (Linnaeus, 1758)
Noctuidae Xyleninae Oligia latruncula ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Oligia strigilis (Linnaeus, 1758)
P/F Noctuidae Xyleninae Orbona fragariae (Vieweg, 1790)
Noctuidae Xyleninae Parastichtis suspecta (Hiibner, 1817)
Noctuidae Xyleninae Phlogophora meticulosa (Linnacus, 1758)
Noctuidae Xyleninae Pseudeustrotia candidula ([Denis et Schiffermiiller], 1775)
Noctuidae Xyleninae Rusina ferruginea (Esper, 1785)
P/F Noctuidae Xyleninae Staurophora celsia (Linnaeus, 1758)
Noctuidae Xyleninae Thalpophila matura (Hufnagel, 1766)
Noctuidae Xyleninae Tiliacea aurago (Denis & Schiffermiiller, 1775)
F Noctuidae Xyleninae Tiliacea citrago (Linnaeus, 1758)
Noctuidae Xyleninae Trachea atriplicis (Linnaeus, 1758)
Noctuidae Xyleninae Xanthia gilvago ([Denis & Schiff ermiiller], 1775)
Noctuidae Xyleninae Xanthia icteritia (Hufnagel, 1766)
Noctuidae Xyleninae Xanthia ocellaris (Borkhausen, 1792)
Noctuidae Xyleninae Xanthia togata (Esper, 1788)
F Noctuidae Xyleninae Xylena exsoleta (Linnaeus, 1758)
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Novényvédelmi feladatok a Hévizi Természetvédelmi Teriileten

Biirgés Gyorgy' - Németh Gyorgy?
"Pannon Egyetem Georgikon Kar, Keszthely
*Hévizgyogyfiirdd és Szent Andras Reumakoérhaz, Héviz
burges.gyorgy@gmail.com

OSSZEFOGLALAS

A Hévizgyogyfiirdd és Szent Andras Reumakorhdz, Héviz gondozasaban 1évd park kozel 60 hektart tesz ki. Ezen teriilet a varos dél-keleti
részéhez csatlakozik, valtozatos terepviszonyokkal, szintkiilonbségekkel. A korhaz épiletei jorészt a park kdzepén helyezkednek el. A sétanytol
keleti iranyban van a hires Hévizi 16, illetve Tofiirdd, a csatlakozé déli és északi kifolyokkal. Azok korletében — az alacsony szint miatt —
talalhatok a kisebb-nagyobb kiterjedésii vizes éléhelyek a maguk flordjaval. A kérhaz épiiletei a ,, hegyvonulat” tovében helyezkednek el.
Felette talalhatoé a nyugati véderdd, futballpdlyaval és a varos kisebb keriiletével. Az északi véderdd a TofiirdS északkeleti oldalan, mély
fekvésii, lapos teriileten helyezkedik el. Rendeltetése ezen sétaparknak az északi széljardas mérséklése, amely a forrds vizének lehiilését
lassitia. A részletesnek tiind bevezetés bizonyitia a szertedgazd természet-, kornyezet és novényvédelmi feladatokat, illetve azok megoldasi
sokasagat. A Tofiirdd és a kornyezd varosrészek eltérd és specidlis biotopok, ezért a novényvédelmi kérdések megoldasa fokozott figyelmet
kovetel.

SUMMARY

The nature conservation park, which belongs to the Spa and St. Andrew Hospital for Rheumatics of Héviz, is 60 ha in size. The famous
Lake of Héviz, the two overfalls and the main buildings of the hospital are located in the middle of the park. They are surrounded by
protective forests, parks and gravel esplanades. During the past few decades, the population of neophyton plants and invasive insects have
increased considerably. These mean serious challanges to develop efficient control methods. Special care must be taken of environmental
and plant protection regulations. Keeping plant protective regulations are especially strict around natural and spa waters.

Kulesszavak: természetvédelem, kornyezetvédelem, fauna, invazids rovarok, flora, 6zonnovények, erdei 6koszisztémak
Keywords: nature conservation, environment protection, fauna, invasive insects, flora, invasive weeds, forestry ecosystems

CELKITUZES

A hévizi természetvédelmi park karositd faunajanak, florajanak feltarasa.
Potencialisan veszélyes karositok kisziirése, ¢letmodjuk tisztazasa.
Védekezési lehetdségek — skalajanak bovitése — kidolgozasa.

ANYAG ES MODSZER

Vizsgalataink és feladataink 1996-ban kezdddtek. Az ezredfordulon kiszélesedtek kutatasi feladataink,
melyek a parkok, véderdék disz- és fasndvényeire iranyultak. Monitoring tevékenységiinket hetenként 2-3
alkalommal végezziik a kiilonbozd biotopokban.

A korlatozott terjedelem és az eldadas tobb iranyu témdja miatt a vizsgalati modszerekkel nem all
moddunkban bévebben foglalkozni. Azokat azonban az eldadas soran részletesen bemutatjuk, szemléltetjiik,
tovabba az irodalomjegyzékben szerepld publikaciok boségesen tartalmazzak.

IRODALMI ATTEKINTES

A park- és diszfakrol torténd tomor ismertetdt, szines abrakkal Horanszky (2001) és Maraczi (2013)
konyvében talalhatjuk. Az emlitett novények betegségeivel, kartevoivel Griegel (2003) részletesen foglalkozik.
Az 6zonnovényekkel kiemelten foglalkozik Mihdly és Botta-Duka (2004) kdtete, mig a fas novények invazios
rovarai Tuba et al. (2012) szép kiviteli konyve alapjan konnyen felismerhet6k. A szoban forgd karositok
(kartevok, korokozok, gyomok) életmddjaval és az elleniik vald védekezési lehetdségekkel tobb publikacid
foglalkozik: Czencz és Biirgés (1996) a vadgesztenye aknazo mollyal kapcsolatos irasa, Biirgés et al. (1997)
munkajaban a platanfak karositoi elleni védekezési lehetéségekrol olvashatunk. Biirgés et al. (2011) kézleménye
a termetes és nehezen megkozelithetd fak injektalasat ismerteti.
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EREDMENYEK

A novényvédelmi feladatokat az eltéré domborzat és eltérd talajadottsag valtozatossa teszi. Az 6zonndvények
irtdsa kotelezo a természetvédelmi parkokban.

Véderdok
,,Ujhonos”, 6zénnovények vagy neofitonok

A Nyugati véderddben a balvanyfa (Alianthus altissima) és a zoldjuhar (Acer negundo) felszaporodasa az
elmult 1-2 évtizedben erdésddott. A féken tartasukhoz két herbicides kezelés (majus és augusztus vége) valt
sziikségessé. A kivagott idésebb fak lombkorondja alatt kikel6 magoncok és gydkérsarjak ellen haromszor
permeteztiink. A glifozat hatdanyag-csoportba tartozo szerek (Glyfos, Clinic 480 SL, Medallon, Glialka 3,5 %-
os dozis) kielégité eredményt adtak. Végleges kiirtasukhoz azonban tobb év sziikséges. Az iddsebb ,.kapanyél”
keresztmetszetli gyokér- és tdsarjakat ecsetelés formajaban kezeltiik. A zoldjuhar herbicid-érzékenysége kozel
azonos, mint a balvanyfaé. Védekezéseink hatékonysagat rontjak a szomszédos és egyéb kozteriiletek
elhanyagoltsaga ¢és gazdainak hanyagsaga. Ugyanis a széllel terjedd magvak gyengitik sajat munkank
eredményességét.

Eszaki véderdé: lapos, alacsony fekvésti, vizes talajan uralkodé neofita gyomfajok: japan kesertifii (Fallopia
japonica), gyalogakac (Amorpha fruticosa) és a zoldjuhar (Acer negundo). Nevezett fajok vitalitisa jo.
Bizonyitja ezt a kezeléseket kdvetden a tavolabbi gyokérsarjak ismételt fakadasi hajlamossiaga. A Medallon
prémium (Glifozat) 3 %-os dozisa, kétszeri kezeléssel eredményesnek bizonyult. A felszaporodoé japan kesertifti
herbicid érzékenysége jobb, mint az el6z6 fasszaru ndvényeké.

Oshonos novényi parazitik

Borostyan (Hedera helix) féként az alacsony fekvésii, nyirkos talaju parkfakon szaporodik fel. Evekig
hordjak terheit a félparazita ndvénynek az idosebb fak. Hajtasaik a fak torzsén kapaszkodnak, mikozben zold
leveleikkel asszimilalnak.

Védekezés: talaj kozelében, a fasodott szarak elflirészelésével a novény vizfelvétele megszakad, ezért a
levelek néhany hét utan elszaradnak. A kdvetkezd évben ezen szaraz agak kdnnyebben eltavolithatéak. Azonban
a gyokérzona ismét kihajt, de 1-2 év utan — gdllerolléval — konnyedén lemetszhetd az j ndvedék.

Fagyongy (Viscum album): a félparazita novény f6ként az idésebb éger fafajokon szaporodott fel. A fak felsd
harmadaban, a fak cstcsan gyakoribb, mivel fényigényes. A madarak iriilékiikkel terjesztik a fehér termés
magjat.

Irtasa, illetve eltavolitasa nehézkes a fas részek ,,0sszeforraddsa” és a 6-15 m fertdzési magassag miatt.
Alacsony novekedésii gytimolesfakrol konnyebben eltavolithaté a metszések alkalmaval. Ujabban vegyszeres
irtasarol is van tudomasunk, a téli nyugalmi allapot idején.

Fakin (Loranthus europaeus), e rokon faj lombhullato, és a termése sarga szinii. Eléfordulasa nem gyakori,
csupan ¢észlelési szinten talalkoztunk vele munkateriiletiinkon.

Sétanyok és utmenti parkfak
A nevezett teriiletek dominans fajai: a vadgesztenye, platan- és a harsfak.
Vadgesztenye (Aesculus hippocastanum)

F0 invazids kartevoje a vadgesztenye levél-aknazomoly (Cameraria ohridella). A faj harom generacios. A
rajzas illat-csapdaval nyomon kovethetd. Jol idozitett két védekezéssel e kartevd visszaszorithato. Telelése az
avarban, bab alakban torténik. Ezért fontos az avar égetése, vagy komposztalas. Beteg, id6s fak potlasara — az
utobbi években — az ellenalld, pirosviragt vadgesztenyét (Aesculus carnea) telepitjiik.

A vegyszeres védekezést sorfak esetén permetezéssel (Dimilin 25 WP) végezziik, mig a nehezen
megkozelitheto egyedi fakat injektalassal (Vivid II.) védjiik meg.

Levélbarnulast okozé gomba (Guignardaria aesculi). Jellegzetes tiinete a levélerekkel hatarolt fert6zott
foltok elhalasa. Kombinalt védekezéssel (inszekticid + fungicid + tapadasfokozd szer + lombtragya) jo
eredményt értiink el a vadgesztenya karositok ellen.
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Platanfak (Platanus spp.)

Platanpoloska (Corythuca ciliata): e jovevény faj 40 éve jelent meg hazankban. Evenként két nemzedéket
képez, ¢és a kifejlett alakja telel at a kéreghéj alatt. A felmelegedéstdl fliggden aprilisban telepednek a zsenge
levélkék fonaki részére. A fiatal larvak barna Triilékcseppjei  kornyezetszennyezdek. A  kartevd
felszaporodasdnak — szivogatasuk eredményeként — a levelek kifakulnak, elsdrgulnak €s koran lehullanak.
Kartételiik évenként két vegyszeres védekezéssel féken tarthato.

Platan levélfoltossag (Apiognomonia veneta): a hiivos, es6s tavasz - nyar a jellegzetes betegség
kialakulasanak kedvezd. A leveleken, az erek mentén barna nekrézis lathatd, mig a hajtasvégek fonnyadnak,
elszaradnak, majd lehullnak.

Védekezés: a fenti 3 probléma megoldhato kétszeri kombinalt permetezés formajaban (inszekticid + fungicid
+ tapadasfokozo + lombtragya).

Harsfak (Tilia spp.)

Harslevél-satorosmoly (Phyllonorycter issikii): az invazids faj el6forduldsat valamennyi hars fajon (kis
levelli-, nagy levell és eziisthars) kis egyedsiirliségben tapasztaltuk. Az 0j vendégfaj Japanbol terjed Europa
felé. A mikrolepke fénylé sarga, a larva halvanysarga szini. A faj két nemzedékes. Babszemnyi aknaiban
szembetling az lirtilékcsomo.

Puszpang (buxus) bokrok (Buxus sempervirens)

Selyemfényli puszpangmoly (Cydalima perspectalis): Ebben az évtizedben jelent meg hazankban. Erds
felszaporodasa Nyugat-Magyarorszagon tiint fel eldszor. Az 6rokzold puszpang bokrokat szinte letaroljak a
harom nemzedék larvai. Karképiik féként a temetdk 6rokzold bokrain szembetlind.

Selyemakac (mimoéza) (Albizia julibrissen)

Selyemakac levélbolha (Acizzia jamatonica): Azsiabél szarmazé, uj kartevé. 2 mm, sziirkés szindi, szaro-
szivo szajszervi, ugro rovar. A kifejlett alak és larvaja levelet szivogat, amely elsargul, hervad, majd lehullik. A
lila, bobitas viragzat elhervad, satnya lesz. Karositasukat béséges mézharmat jellemzi, amelyet a korompenész
megtelepedése kovet. A vegyszeres védekezés hatékonysagat gyengiti a rovar viaszos teste.
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Host plant preference of Metcalfa pruinosa (Say, 1830) (Hemiptera: Flatidae) in the
north of Hungary
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SUMMARY

Citrus flatid planthopper, a native insect to North America had for a long time a scarce economic importance there. However, being
polyphagous made little damage on citrus trees and some ornamentals. In 1979 it was introduced to Italy where it established and spread
quickly. It is now an invasive alien species continually spreading in South and Central Europe causing considerable damage in fruit crops
and various ornamentals. Present study shows the results of a series of observations carried out from 2011 to 2015 at a number of habitats
in north of Hungary. The pest could be found at each habitat but the hedge, the tree row, the gardens and the orchard/vineyard were the
most infested. Frequency and population density of Metcalfa pruinosa were considerable on Asteraceae, Cannabaceae, Fabaceae,
Juglandaceae, Lamiaceae, Rosaceae and Sapindaceae. Typical vegetation could be functionally classified as ornamental plants,
trees/shrubs, fruit plants, weeds and feral plants. Feral plants — some of them also invasive alien species — were found at each habitat. Plant
species native to America were among them the most populated. As the hedgerows were neglected, and most gardens, orchards and
vineyards abandoned, these are excellent conditions for the quick and long-lasting establishment of the pest as well as they may be
reservoirs to infest cultivated fruit crops and ornamentals. The hedgerow was situated along a railway line. The length of similar hedges can
be merely in Pest county several hundred km, which means M. pruinosa has plenty of opportunity for spreading along the railway and infest
agricultural and ornamental cultures. On the surveyed alfalfa and maize fields, accidentally very few nymphs and adults were observed.
Although, the population density of M. pruinosa was considerable on many hostplants, economic damage or yield losses could not be
detected. Economic or significant damage was observed only on roses, raspberries and stinging nettle. This later is cultivated in Germany
and Finland. The applied horticultural oil was efficient.

Keywords: Metcalfa pruinosa, host plant, hedgerow, tree row, garden, orchard, vineyard

INTRODUCTION

Citrus flatid planthopper (CFP) Metcalfa pruinosa (Say, 1870) is native to North America from where it was
accidentally introduced to Italy in 1979 (Zangheri and Donadini, 1980). After a rapid spreading in Italy it
managed to get to more than 15 European countries (Strauss, 2010). Its harm is little in the USA: some fruit trees
and ornamentals suffered little damage and aesthetic injury (Mead, 1969). Being polyphagous, M. pruinosa
attacked various cultivated and wild trees, shrubs and weedy plants in Italy (Bagnali and Luccchi 2000). Sucking
of nymphs can cause deformation and injury of shoots and twigs leading to wilt and destruction. Grape quality
damaged considerably as a consequence of nymphs’ feeding (acidity and sugar content altered) and also soybean
suffered a 30-40% yield loss in Italy (Ciampolini et al., 1987). Grape quality decreased heavily by the honeydew
production of M. pruinosa and the following sooty mould formation in France (Della Giustina and Navarra,
1993). Ornamentals in nurseries and parks are in danger because of the waxy filaments produced on leaves and
shoots by CFP (Lauterer, 2002; Strauss, 2010). It was revealed that some M. pruinosa were infested with various
phytoplasmas but they could not transmit them in experiments (Bressan et al., 2006 in Strauss, 2010).

In Europe, M. pruinosa has been settled in Italy, France (Della Giustina, 1986), Slovenia (Sivic, 1991 in
Strauss 2010), Switzerland (Jermini et al., 1995), Croatia (Maceljski et al., 1995 in Strauss, 2010), Austria
(Kahrer and Moosbeckhofer, 2003), Greece (Drosopoulos et al., 2004 in Strauss 2010), Spain (Pons et al., 2002
in Strauss, 2010), Serbia and Montenegro (Hrncic, 2003), Hungary (Orosz and Dér, 2004), Bulgaria (Tomov et
al., 2006 in Strauss, 2010), Turkey (Karsavuran and Giiglu, 2004 in Strauss, 2010), Bosnia Herzegovina (Gotlin
Culjak et al., 2007 in Strauss, 2010), Romania (Grozea et al., 2011) and was found also in Albania, Slovakia and
Russia (DAISIE website, 2015). M. pruinosa populations found in the UK and Bohemia were successfully
eradicated by insecticide treatments (C. Malumphy and P. Lauterer, personnel communication in Strauss, 2009).

In Bohemia, Austria and Romania started thorough observations and investigations to get to know its spread,
host plants and control. In Austria using the CLIMEX® programme various parameters (temperature index,
diapausa index, moisture index, cold, wet, dry and heat stresses) were investigated in order to find the
susceptible Austrian areas and cultures and also worked on the control opportunities (Strauss, 2010).

M. pruinosa occurred in Hungary (Budapest) in 2004 but its expansion and injury have not been reported
considerable. The pest was observed on feeding Ambrosia artemisiifolia L. in Szabolcs-Szathmar county (Lajos
Széke personnel communication, 2011), which was considered as a possible natural weed control.

The aim of this study was studying the most frequent host plants of M. pruinosa monitored in various
habitats of G6dollé and countryside as well as to conclude with assessing the population density to the
preference of the pest.
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Morphology

Mead (1969) and Lauterer (2002) gave a detailed morphological characterisation on adults and nymphs, thus
here only a very brief description will be provided. Adults are 7-8 mm in length. Dorsal surface of the body and
forewings are blackish brown. Body and forewings are covered with a whitish powdery secretion making the
blackish colour grey-bluish. The nymphs’ body is flattened and white, covered with a dense waxy substance
forming long filaments at the apex. The same waxy secretion is produced on leaves and shoots where the
nymphs feed. The 5" — last one — instar is 5-6 mm long. Development stage of nymphs can be distinguished by
the size of head capsule and wing pads (Lauterer, 2002).

Life cycle

M. pruinosa has one generation a year and overwinters as eggs laid in the bark of damaged twigs (Mead,
1969, Lauterer 2002). In France and Austria, nymphs can hatch from May to mid July and suck phloem sup of
host plants and produce a lot of honeydew. They have five growth stages. Finishing development adults emerge
in August and begin laying eggs. Egg production can be maximum 90 eggs (Della Giustina, 1987; Kahrer et al.,
2009).

Host plants

M. pruinosa is a polyphagous planthopper feeding on a great diversity of plants. Unfortunately, because of
this high diversity it is difficult to prove its preference and future injury.

In the USA, CFP was found on citrus, grape fruit, orange, grape, many forest and fruit trees, shrubs and some
herbs (Mead, 1969). Bagnoli and Lucchi (2000) reported more than 200 host plants from different families for
M. pruinosa in Italy. In the Czech Republic, M. pruinosa slightly damaged ornamental plants like Thuja
occidentalis L., Juniperus communis L., Sorbus aucuparia L., Lilium sp. and were found also on some woody
species (Lauterer, 2002). In Austria (Vienna), the following host plant genera were observed: Acer, Aesculus,
Ailanthus, Amaranthus, Amelanchier, Amorpha, Arctium, Aronia, Artemisia, Aucuba, Ballota, Bryonia,
Buddleja, Buxus, Calycanthus, Campanula, Canna, Carpinus, Catalpa, Ceratostigma, Cercis, Chaenomeles,
Chelidonium, Chenopodium, Clematis, Clivia, Convolvulus, Conyza, Cornus, Corylus, Cotinus, Cotoneaster,
Crataegus, Cucurbita, Daphne, Daucus, Deutzia, Dipsacus, Duchesnea, Echium, Epilobium, Epimedium,
Erigeron, Euonymus, Fagus, Falcaria, Fallopia, Ficus, Fontanesia, Forsythia, Fraxinus, Galium, Geranium,
Geum, Glechoma, Hedera, Heptacodium, Heracleum, Hibiscus, Hippophae, Humulus, Hydrangea, Hypericum,
Jasminum, Juglans, Knautia, Koelreuteria, Kolkwitzia, Laburnum, Lamium, Leonurus, Ligustrum, Lonicera,
Lycium, Lythrum, Magnolia, Mahonia, Majorana, Malus, Malva, Medicago, Mercurialis, Mespilus, Morus,
Nerium, Oxalis, Parthenocissus, Paulownia, Pennisetum, Petroselinum, Phaseolus, Philadelphus, Physocarpus,
Phytolacca, Pieris, Pinus, Plantago, Platanus, Polygonum, Poncirus, Populus, Potentilla, Prunus, Ptelea,
Pyracantha, Pyrus, Quercus, Rhododendron, Rhus, Ribes, Robinia, Rosa, Rosmarinus, Rubus, Rumex, Salix,
Sambucus, Silene, Sisymbrium, Skimmia, Solanum, Solidago, Sonchus, Sorbus, Spartium, Spiraea, Staphylea,
Symphoricarpus, Syringa, Tagetes, Tanacetum, Taraxacum, Taxus, Thuja, Tilia, Triticum, Ulmus, Urtica,
Vaccinium, Veronica, Viburnum, Vinca, Viola, Vitis, Weigela, Wisteria, Yucca. Nymphs, adults or both of them
were found on these genera (Kahrer et al., 2009). There was presented another study indicating that 251 plant
species among them numerous horticultural and agricultural varieties were attacked either by the nymphs or
imagines of the planthopper (Moosbeckhofer et al., 2009). In Serbia (Belgrad), M. pruinosa were reported on
woody species in the genera: Acer, Aesculus, Gleditchia, Robinia, Ailanthus, Populus, Platanus, Prunus, Pyrus,
Ulmus, Tilia, Cornus, Fraxinus, Quercus and Thuja (Mihajlovi¢, 2007). In Romania, it was collected and seen
on Acer saccharinum L., Juglans nigra L., Juniperus sp., Thuja occidentalis L., Buxus sempervirens L., Albizia
julibrissin Durazz., Potentilla (Dasiphora) fruticosa L., Cycas revoluta Thunb., Vitis vinifera L., Atriplex
hortensis L., Sambucus nigra L., Melissa officinalis L., Philadelphus coronaries L., Ligustrum vulgare L.,
Hibiscus rosa-sinensis I. and Rosa sp. (Grozea et al., 2011). In western counties of Romania M. pruinosa
nymphs were observed on 45 host plants species at various habitats like parks, orchard and vineyard. The most
important plants were Acer negundo L., Acer pseudoplatanus L., Acer campestre L., Acer platanoides L.,
Catalpa bignonioides Walter, Hibiscus syriacus L., Juglans regia L., Ligustrum vulgare, Malus domestica L.,
Prunus persica (L.) Batsch, Prunus armeniaca L., Prunus domestica L., Tilia cordata Mill., and Vitis vinifera L.
In Greece, 26 ornamental, 15 fruit, nine weed and two vegetable plant species were reported as associated with
CFP. Among them there were three monocotyledonous species, each of them weeds such as Bromus sp.,
Digitaria sanguinals (L.) Scop. and Setaria sp. (Souliotis et al., 2008).

In Hungary, M. pruinosa was observed in Budapest on the following plants: Acer sp., Aesculus
hippocastanum L., Berberis sp., Crataegus sp., Hibiscus sp., Syringa sp., Ulmus sp. (Orosz and Dér, 2004). In
addition, Bozsik (2012) listed some plants on which adults and waxy secretion of M. pruinosa were observed:
Acer negundo L., Celtis occidentalis L., Clematis vitalba L., Crataegus monogyna Jacq., Lycium halimifolium
L., Morus alba L., Prunus padus L., Prunus serotina Ehrh., Prunus spinosa L., Robinia pseudoacacia L., Rosa
canina L., Ulmus campestris L. and Vitis vinifera L.
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Control of Metcalfa pruinosa

In its native area usually there is no need for control except in case of obvious damage which is a rarity
(Mead, 1969). Cutting twigs infested with eggs or treatments with horticultural oil and insecticidal soap is
enough against M. pruinosa (Rebek, 2009). Chlorpyriphos and imidacloprid was efficient in Austria (Kahrer and
Moosbeckhofer, 2003). Fenitrothion was used successfully in the Czech Republic (Lauterer, 2002). Strauss
(2009) studied control opportunities with special regard for the use of the natural enemy, Neodryinus
typhlocybae (Ashmead, 1893) (Hymenoptera: Dryinidae) which has been released in Italy, France and Slovenia.
She showed that N. typhlocybae attacked and parasitised only M. pruinosa and the native European planthoppers
were saved (Strauss, 2009). Malausa et al. (2003) introduced N. typhlucybae in the south of France in 1996 to
control M. pruinusa. The parasitoid was released in about sixty sites and after five years of the first introduction
the authors evaluated the establishment and dispersal of N. typhlucybae. They found established populations in
51 (86%) sites.

Route of spreading

Spreading of M. pruinosa in Hungary could be with transported tree and ornamental seedlings from areas
where the pest is established or the planthopper itself could migrate from the same localities. According to
Lauterer (2002) the natural annual spreading of M. pruinosa is about 50 m on each direction. Grozea et al.
(2011) thought M. pruinosa individuals flew in Romania (Temes County) from the neighbouring Serbia and
Hungary. It means that the density of this planthopper in Hungary was estimated as high.

MATERIALS AND METHODS

The surveyed sites were found at Godollé and Mariabesnyd about 25 km from Budapest. Most areas at
Mariabesnyd belonged to the Szent Istvan University and localised along the railway running towards Budapest.
Localities at Godoll6 were in the centre of the town and at the Blaha district. The Blaha district is an area where
orchards, vineyards and vegetable gardens were found (Table 1).

Hedge (Mariabesnyd)
Vegetation of the area consisted of European and some adventive (with American and Asian origin) trees and
bushes that created a very dense structure.

Tree row (Mariabesnyd)
A line of trees — along an alfalfa field and a field path — consisted mainly of matured trees and some saplings.
The trees generally do not meet each other.

Stinging nettle spot (Mariabesnyd)
It was found at the border of a deciduous wood below the tree branches.

Backside garden (Mériabesnyd)
It contained ornamental plants, fruit trees and shrubs.

Maize field (Mariabesnyd)

The field was overgrown with weeds such as Artemisia vulgaris, Ambrosia artemisiifolia, Cannabis sativa
spontanea, Chenopodium album and Atriplex tatarica. The weeds hampered even the moving in the field. Four
times 25 corn plants were visually surveyed along a transect line. No pesticides were applied.

Alfalfa field (Mariabesny6)

The field was overrun with weeds such as Rumex obtusifolius, Agropyron repens, Setaria glauca, Senecio
vulgaris and Lactuca serriola. The alfalfa stand was thinned out and the weeds covered more space than the
alfalfa. Captures were obtained by sweeping net (4 x 25 sweeps). The individuals captured by sweeping were
taken into a freezer, then dried for a while and identified immediately. At the field no pesticides were applied.

Backside garden (G6doll6)
It contained ornamental and fruit trees and shrubs.

Orchard and vineyard (G6do6116)
The site was grown over with fruit trees and grapevine.

In the hedge, five shoots of randomly selected trees or bushes — or weedy plants — were observed from a 50

cm distance and the number of nymphs and adults of M. pruinosa was recorded (abbreviated as VO1). In case of
the other habitats (except the alfalfa field), plants were examined similarly but instead of counting the pest
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individuals the following approximation was used: 1 = weak infestation (< 5 nymphs or adults on a shoot part); 2
= middle infestation (5 - 10 nymphs or adults on a shoot part); 3 = strong infestation (> 10 nymphs or adults on a
shoot part; abbreviated as VO2) (Kahrer et al., 2009).
Also the efficiency of chemical control administered at the Mariabesny6 garden was approximately assessed.
A horticultural oil (Vectaphid A EC: 83% paraffin oil +17% Atplus 309 F - in a concentration of 0.5%) was
applied two times in July and once in August in 2015 with a manual backpack sprayer.
Table 1

Basic data of the surveys

Site and date Geographic Habitat Size | Surveying Surveying
position Altitude method frequency

Mariabesny6 2013 47°36°3"N hedge 660 m | visual weekly

from early July to 19°21°59"E 209 m observation =

early October VOl

Mariabesny6 2015 47°35°54"N tree Tow VO2 weekly

from early July to 19°22°56"E 649 m

early September 211 m

Mariabesny6 2013-15 | 47°35°37'N stinging VO2 weekly

from early June to 19°22°59"E nettle spot

early October 196 m 60 m2

Mariabesny6 2011-15 | 47°35°44'N backside VO2 weekly

from early April to 19°22°54E garden

early October 204 m 680 m2

Mariabesny6 2015 47°35°51"N maize field VOl weekly

from early July to 19°22°29"E 2.7ha

early September 207 m

Mariabesny6 2015 47°35°52"N alfalfa field sweep netting weekly

from early July to 19°22°S"E 7.7 ha

early September 212 m

Godollé 2011-15 47°36°9"N backside VO2 weekly

from early April to 19°21°27"E garden

early October 188 m 1296 m2

Godolls 2011-15 47°37°25"N orchard and VO2 weekly

from early April to 19°19°56"E vineyard

early October 192 m 2160 m2

RESULTS

Most important habitats in North America of CFP are mixed deciduous woods and open areas overgrown

with bushes. Also in Italy, the pest started its spread from an open bushland (Moosbeckhofer et al., 2009). In
Central and South Europe, similar habitats were sampled. Regarding the Czech Republic, it was found in a
nursery of ornamentals (Lauterer, 2002) and in Austria, the pest was first found and sampled in gardens, parks, a
city wood with ornamental and not cultivated trees and shrubs and a cemetery (Moosbeckhofer et al., 2009).
In Romania, similarly, parks, green areas, public gardens, an orchard, a vineyard and vegetation along the roads
were observed and surveyed (Preda and Skolka, 2011; Grozea et al., 2015). In Greece, citrus and olive groves
were investigated to monitor CFP (Souliotis et al., 2008). In the present study, a hedge, a tree row and various
horticultural and agricultural spaces such as gardens, an orchard, a vineyard, two fields and a nettle stand were
examined.

M. pruinosa individuals or their waxy secretion were observed on 57 species of 31 plant families at seven
survey sites (Table 2). The most objective investigation was carried out at the hedge where 23 species of 14
families were associated with M. pruinosa. R. pseudoacacia, P. spinosa, C. vitalba, U. campestris, P. cerasifera
were the most attacked host plants (Table 3). At the tree row the pest was observed on 12 plants of eight families
and R. pseudoacacia, C. occidentalis and A. pseudoplatanus showed the highest pest density (Table 4). The
vegetation of the backside garden at Mariabesny6 indicated the highest number of infested host plants. R. idaeus,
C. occidentalis, H. lupulus, R. damascena, J. regia, R. canina and H. helix revealed a strong M. pruinosa
population (Table 5). In the Godo6116 backside garden with 15 infested host plants C. occidentalis, J. regia and R.
damascena were the most preferred plants (Table 6). In the G6doll6 orchard eight plants was infested and the
pest was observed mainly on C. occidentalis, R. pseudoacacia and A. negundo (Table 7). Plants of the stinging
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Table 2

Host plants associated with Metcalfa pruinosa at Godollé and environment (H = hedge, T = tree row, BB = backside garden
Mariabesny6, BG = Backside garden G6dollé, OG = orchard, vineyard Godollo)

BM | BG | OG
+ +

Host plant

Acer campestre

Acer negundo

+ |+ [+ |x

Acer platanoides

Acer pseudoplatanus

Achillea colinna

Alcea rosea +

Ailanthus altissima

Ambrosia artemisiifolia +

Buxus sempervirens +

Caryopteris incana x +
Caryopteris mongholica

Castanea sativa +

Celtis occidentalis + | + |+ + +

+

Chrysanthemum indicum

Clematis vitalba +

Cornus sanguinea +

Cosmos bipannatus

Crataegus monogyna

Euonymus europeus

+ [+ |+ [+ |+

Euonymus japonicus

Euphorbia salicifolia +

Forsythia suspensa +

Fragaria vesca +

Fraxinus ornus +

Gleditsia triacanthos

Hedera helix

Helianthus tuberosus

Humulus lupulus

+ |+ |+ [+

Juglans regia + | +

Mahonia aquifolium

Malus domestica + | + |+

Morus nigra

Nerium oleander +

Populus nigra +

Prunus cerasifera +

Prunus domestica + +

Prunus serotina + | +

Prunus spinosa

Philadelphus coronarius +

Physostegia virginiana +

Robinia pseudoacacia + | + +

Rosa canina

Rosa damascena

Rubus fruticosus

Rubus idaeus

+ [+ |+ [+ |+

Salvia sclarea

Sambucus nigra

Solanum nigrum + +

Solidago canadensis + +

Spirea x vanhouttei +

Syringa vulgaris +

Ulmus campestris +

Urtica urens +

Vitis vinifera + +

Weigela florida
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Host plants and frequency of Metcalfa pruinosa (hedge, Mariabesnyd, 2013, + = waxy secretion found)

Plant Number of shoots | Number of M. pruinosa
nymphs | adults | waxy rests
Acer campestre 9 - 5 +
Acer negundo 13 - 40 +
Acer platanoides 35 2 41 +
Ailanthus altissima 2 2 2 +
Ambrosia artemisiifolia | 1 - - +
Celtis occidentalis 11 2 4 +
Clematis vitalba 99 169 36 +
Crataegus monogyna 56 4 23 +
Euonymus europeus 8 - 10 +
Euphorbia salicifolia 1 - - +
Fragaria vesca 1 - 1 +
Humulus lupulus 10 - 13 +
Juglans regia 2 - 4 +
Malus domestica 3 18 - +
Morus nigra 1 - - +
Prunus cerasifera 60 39 66 +
Prunus serotina 11 - 5 +
Prunus spinosa 84 251 36 +
Robinia pseudo-acacia | 317 1160 101 +
Rosa canina 6 - 3 +
Sambucus nigra 1 - - +
Solanum nigrum 1 - - +
Ulmus campestris 130 114 71 +

Host plants and frequency of Metcalfa pruinosa (tree row, Mariabesnyd, 2015)

Plant

M. pruinosa

nymphs

adults | waxy filaments

Acer campestre

Acer platanoides

Acer pseudoplatanus

Celtis occidentalis

1
2

Cornus sanguinea

Fraxinus ornus

Juglans regia

==

+ |+ |+ |+ |+

Malus domestica

Populus nigra

Prunus serotina

Robinia pseudoacacia

Rosa canina

R IN[(R(Rr(Rr[Rr[RRIN|N|R |-

Table 3

Table 4

nettle stand were strongly infested. The average number of nymphs and adults of M. pruinosa varied between 30

and 100 individuals or more.

Tables 8-12 specify the host plant families classified in functional groups like ornamental plants, trees, fruit
plants, weeds and feral plants. The plants studied were almost exclusively dicotyledonous species except maize.
CFP was found also on maize plants. Their density was very low: some 4%, 5" instar nymphs and adults of M.
pruinosa as well as some waxy secretion were observed on the leaves and stalks. The infestation on maize can be
regarded as very scarce. The population density of the pest in the alfalfa field was accidental. At this field along
the tree row investigated, altogether two adults were found in the net during the survey period in the late of
August. On the alfalfa plants no nymphs or waxy rests were observed.

The three times applied horticultural oil at the Mariabesnyd garden allowed to decrease the planthopper’s

density to a tolerable level in roses and raspberries.
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Host plants and frequency of Metcalfa pruinosa (backside garden, Mariabesnyd, 2011-15)

Plant

M. pruinosa

nymphs

adults

waxy filaments

Acer campestre

1

2

+

Achillea colinna

Alcea rosea

Caryopteris incana x
Caryopteris mongholica

1
1
1

Castanea sativa

Celtis occidentalis

Chrysanthemum

Cornus sanguinea

+ |+ [+ |+

Cosmos bipinnatus

Crataegus monogyna

Euonnymus europeus

Euonymus japonicus

Hedera helix

A

+

Helianthus tuberosus

Humulus lupulus

Juglans regia

Malus domestica

Nerium oleander
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Host plants

Solanum nigrum

and frequency of Metcalfa pruinosa (backside garden, Godoll, 2011-15)
M. pruinosa
Plant nymphs | adults | waxy filaments
Acer campestre 1 1 +
Acer negundo 1 1 +
Buxus sempervirens 1 1 +
Celtis occidentalis 2 3 +
Forsythia suspensa - 1 -
Gleditsia triacanthos - 1 +
Hedera helix - 1 -
Juglans regia 2 2 +
Mahonia aquifolium - 1 +
Philadelphus coronarius | - 1 +
Prunus domestica 1 1 +
Rosa canina 1 1 +
Rosa damascena 1 2 +
1
1

Spirea x vanhouttei
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Table 7
Host plants and frequency of Metcalfa pruinosa (orchard and vineyard, G6dollg, 2011-15)
Plant M. pruinosa
nymphs | adults | waxy filaments
Acer negundo 1 2 +
Celtis occidentalis 2 2 +
Humulus lupulus 1 1 +
Juglans regia 1 1 +
Robinia pseudoacacia | 1 2 +
Rosa canina - 1 -
Solidago gigantea - 1 +
Vitis vinifera - 1
Table 8
Functionally classified host plant families (hedge, Mariabesnyd, 2013)
Plant Trees Fruit Weeds | Feral Total
family shrubs plants plants | number of
climbers species
Adoxaceae 1 1
Asteraceae 1 1
Cannabaceae 2 2
Celastraceae 1 1
Euphorbiaceae 1 1
Fabaceae 1 1
Juglandaceae 1 1
Moraceae 1 1
Ranunculaceae 1 1
Rosaceae 4 2 7
Sapindaceae 2 3
Simaroubaceae 1
Solanaceae 1 1
Ulmaceae 1 1
Number of species | 13 3 3 4 23
Table 9

Functionally classified host plant families (tree row, Mariabesnyé, 2013)

Plant Trees Fruit Feral Total
family shrubs plants | plants | number of
climbers species
Cannabaceae 1 1
Cornaceae 1 1
Fabaceae 1 1
Juglandaceae 1 1
Oleaceae 1 1
Rosaceae 1 1 1 3
Salicaceae 1 1
Sapindaceae 3 3
Number of species | 9 2 1 12
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Functionally classified host plant families (backside garden, Mariabesnyé, 2011-15)

Plant Ornamental | Trees Fruit Weeds | Feral Total
family plants shrubs plants plants | number of
climbers species
Araliaceae 1 1
Apocynaceae 1 1
Asteraceae 2 1 2 5
Cannabaceae 2 2
Caprifoliaceae 1 1
Celastraceae 1 1 2
Cornaceae 1 1
Fagaceae 1 1
Juglandaceae 1 1
Lamiaceae 3 3
Malvaceae 1 1
Oleaceae 1 1
Rosaceae 1 3 3 7
Sapindaceae 1 1
Urticaceae 1 1
Vitaceae 1 1
Number of species | 11 9 6 2 2 30

Functionally classified host plant families (backside garden, Godollé, 2011-15)

Plant Ornamental | Trees Fruit Weeds | Total
family plants shrubs plants number of
climbers species
Araliaceae 1 1
Berberidaceae 1 1
Buxaceae 1 1
Cannabaceae 1 1
Fabaceae 1 1
Hydrangeaceae 1 1
Juglandaceae 1 1
Oleaceae 1 1
Rosaceae 2 1 1 4
Sapindaceae 1 1 2
Solanaceae 1 1
Number of species | 7 4 2 2 15

Functionally classified host plant families (orchard and vineyard, Godollé, 2011-15)

Plant Trees Fruit Feral plants | Total
family shrubs plants number of
climbers species

Asteraceae 1 1
Cannabaceae 2 2
Fabaceae 1 1
Juglandaceae 1 1
Rosaceae 1 1
Sapindaceae 1 1
Vitaceae 1 1
Number of species | 5 2 2 8
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DISCUSSION

M. pruinosa is a polyphagous pest preferring saplings and shoots of trees and bushes but it can feed also on
weed plants. It attacks mainly dicotyledonous plants but some studies reported their feeding on
monocotyledonous vegetation. In Greece, it was stated on Bromus sp., D. sanguinalis and Setaria sp. (Souliotis
et al., 2008) and in Austria on winter wheat, Canna indica and not determined grasses (Moosbeckhofer et al.,
2009). There are many data on its host plants and most of them are ornamental and fruit trees/shrubs and also
some horticultural or agricultural crops.

Regarding the Central European region, Austrian data are the most detailed and also some Romanian papers
can be of importance. Moosbeckhofer et al. (2009) published a thorough study in which they listed 251 plant
species observed and evaluated in Vienna and its countryside with additional information on the degree of
infestation of the planthopper. This assessment is the same which was presented in the methodical part and
abbreviated as OV2. Except 16 species (A. rosea, A. artemisiifolia, C. incana, C. sativa, C. occidentalis, Ch.
indicum, C. bipennatus, E. salicifolia, F. vesca, G. triacanthos, H. tuberosus, P. serotina, Ph. virginiana, S.
sclarea, S. nigrum and U. urens) presented in Table 2, all the plants were associated and feed by M. pruinosa
also in Austria and the degree of infestation was similar too to those of showed in Tables 3-7. Preda and Skolka
(2011) sampled 37 places (parks with seminatural vegetation) along the Black See in Romania. Despite the
geographical position difference of Hungary and Romania, the most frequent plants on which M. pruinosa
commonly occurred in the Romanian study were similar to those of this study: A. negundo, A, platanoides, A.
altissima, E. japonica, Fraxinus sp., P. cerasifera, Ph. coronarius, R. pseudoacacia and S. x vanhuttei). Another
study (Grozea et al., 2015) conducted in the western counties of Romania, showed an even better match with the
present data: A. campestre, A. negundo, A. platanoides, B. sempervirens, C. sanguinea, H. lupulus, J. regia, M.
domestica, P. domestica, Ph. coronarius, R. pseudoacacia, R. damascena, S. x vanhuttei, U. campestris and V.
vinifera were common hostplants in both countries. This list corresponds also to the Austrian observations
mentioned above.

Tables 8-11 present — depending on the habitats’ character — a functional classification (ornamental plants,
trees/shrubs, fruit plants, weeds and feral plants) of the host plant families observed at the various habitats. In
seminatural habitats (hedge and tree row) the trees and shrubs predominated but in areas of agricultural use
(backside gardens, orchard and vineyard) ornamental plants and not cultivated deciduous trees were in the
majority. Feral plants could be found almost at each site. Some of them such as S. canadensis or P. serotina, are
invasive alien species of North American origin. The number of plants native to America, some of them
introduced to Europe as ornamental plants or trees of agricultural or forestry importance is 10: A. artemisiifolia,
A. negundo, C. occidentalis, C. bipannatus, G. triacanthos, H. tuberosus, P. serotina, Ph. virginiana, R.
pseudoacacia, S. canadensis. Considering the frequency of host plants recorded and their degree of infestation of
the planthopper, Asteraceae, Cannabaceae, Fabaceae, Juglandaceae, Lamiaceae, Rosaceae and Sapindaceae were
the significant families. At least two host plants of American origin were found at each site not respecting the
alfalfa field and the nettle stand.

Abiotic conditions like temperature, precipitation, moisture of air and soil play an important role in
development, reproduction, survival and spread of CFP. In dry regions its distribution is limited (Strauss, 2009).
This can be observed during surveys because in hot and dry conditions e.g. on the top of shoots and places
exposed to direct sunshine and high temperature the M. pruinosa populations were very scarce or nil. Thus, one
could often experience that the host plant preference was influenced by the abiotic conditions of the habitat and
the plant density.

A number of papers mentioned the honeydew production of M. pruinosa (Souliotis et al., 2008; Kahrer et al.,
2009; Strauss, 2009). Kahrer et al. (2009) stressed that a high quantity of honeydew was observed on Acer spp.,
Malus sp., Parthenocissus quinquefolia and Clematis vitalba in August. In order to study the honeybee’s
response to M. pruinosa honeydew, hives were placed adjacent to infested areas but no honeybee flight was
detected. As to present investigations no honeydew of M. pruinosa has been perceived.

M. pruinosa density approached damage level on roses and raspberries in the Mariabesny6 backside garden
in 2015. On raspberries the shoots and leaves were so heavily attacked that their development was hampered
while on roses the presence of CFP was the damage. The three applications of Vectaphid A EC were efficient to
stop the population increase and prevented the further damage. How is possible to manage potential outbreaks of
CFP a more long-lasting or radical way? In Great Britain and Bohemia chemical eradication was successful (C.
Malumphy and P. Lauterer, personnel communication in Strauss, 2009). Perhaps, it was due to the generally
colder and more humid climate of both countries which did not favoure the development and reproduction of the
pest. Thus, this eradication with pesticides in Hungary cannot be a right answer. In Austria there was a mass
outbreak in Vienna in 2003 and the pest continued spreading and was found also in Graz. According to the risk
analysis of Strauss (2010) mainly organic orchards and vineyards in Burgerland, Lower Austria and Styria are
threatened by M. pruinosa. She proposed inspection of trade and trade pathways of trees and ornamentals,
parking sites and gardens along transport routes, pesticide application and the introduction of Neodryinus
typhlocybae. What can we do in Hungary? Our climatic conditions are more favourable for the planthopper than
those in Austria. Our facilities (personnel or material) are limited. The spread of M. pruinosa is not estimated
and known. The only efficient and environmental friendly control opportunity might be the introduction of

93



JOURNAL OF AGRICULTURAL SCIENCES, DEBRECEN, 2015/66

natural enemies, in this case Neodryinus typhlocybae already established in Italy, France, Switzerland, Slovenia
and Croatia (Tommasini et al., 1998; Ciglar et al., 1998; Malausa, 1999; Jermini et al., 2000 in Strauss, 2009;
Zezlina et al., 2001). In 2007, the parasitoid has been released in Greece, the Netherlands and Spain (A. Sala,
personal communication in Strauss, 2009). N. typhlocybae was tested for not target organisms in Austria and it is
likely that its host range is restricted to Flatidae, of which merely CFP occurs in Austria (Strauss, 2009).

CONCLUSIONS

Host plant diversity and preference of M. pruinosa were detected from 2011 to 2015 at G6dollé and its
countryside. The pest could be found at each habitat sampled but the hedge, the tree row and the gardens as well
as the orchard and vineyard proved to be the most infested. Frequency and population density of CFP were
considerable on Asteraceae, Cannabaceae, Fabaceae, Juglandaceae, Lamiaceae, Rosaceae and Sapindaceae.
Vegetation could be functionally classified as ornamental plants, trees, fruit plants, weeds and feral plants. Feral
plants — some of them also invasive alien species — were found at each habitat. Plant species native to America
were among them the most populated. This fact obviously might help the establishment and spread of M.
pruinosa. Regarding the neglected hedgerows, the predominance of abandoned gardens, orchards and vineyards,
there are excellent conditions (high plant diversity with many American plant species) for the quick and long-
lasting establishment of M. pruinosa. The length of hedges which run often parallel with the railway line can be
more than several hundred km only in Pest county. This means that the hedge can be a huge reservoir of M.
pruinosa. These hedges have enormous beneficial importance as resources for firewood, medicinal plants, fruits,
berries, mushrooms, bee pastures; structures like ecological networks, corridors and barriers, shelter for
protected plant and animal species, and natural enemies. The general management of these hedges is cutting the
trees in every five or 10 years to gain some heating material and making a better view. It is a chance that there is
neither money, nor intension to apply chemical insecticides in these structures. This means that in case of
introduced invasive pests without natural enemies, there is quite a high risk for establishing and spreading in
such a highly suitable, new environment especially when many formerly established feral plants make easier this
process. Although, the population density of the pest was considerable on many hostplants, economic damage or
yield losses could not be assessed. Economic or significant damage was observed only on roses, raspberries and
stinging nettle (there are recognised stinging nettle varieties in Germany and Finland; Dreyer, 1999). This
highlights that CFP outbreaks may cause under favourable ecological circumstances considerable quality and
yield loss. The most favourable and long-ranging control opportunity would be the introduction of the natural
enemy, Neodryinus typhlocybae already introduced in many European countries. Concerning the environmental
and climatic conditions as well as the crop protection opportunities of the country it is dubious that continual
inspections or verifications could help not to mention the chemical eradication.
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SUMMARY

The fly Carpomyia schineri Loew is a pest of the berries of the feral Rosa canina group but is can also be found in the berries of grown
rose cultivars. The larva damages the flesh of the berry, several larvae can develop inside a single berry. It can decrease the quantity and
ascorbic acid content of the tea and jam, which are important human ascorbic acid sources during winter. At the same time in trapping
experiments the adult can be confounded with adults of the walnut husk fly (Rhagoletis completa Cresson). In collections of berries at
several sites in Hungary damage levels ranged from 0.88% to 65.08 %. Based on these damage levels we had the impression that the yellow
sticky traps CSALOMON® PALz or PALs baited with the synthetic Rhagoletis lure caught moderate numbers of adults and were not
satisfactory for detection, consequently improving trapping methods is necessary in the future.

Keywords: Carpomyia schineri flight dynamics, damage
INTRODUCTION

First records on the damage of Carpomyia schineri Loew. (Diptera, Tephritidae) from Hungary date back to
1947 from the arboretum of Horticultural University. Later (1953-1955) its presence was shown out also at the
Budatétény plot of the Horticultural Research Institute. (Balas and Toth, 1958). In recent years attention was
drawn to the pest because in CSALOMON® PALz traps set out to detect the quarantine walnut husk fly
(Rhagoletis completa Cresson) single specimens of C. schineri were regularly recorded, and to the inexperienced
eye the two species can easily be confounded (Orosz et al., 2012, Voigt et al., 2015). However, C. schineri
damages only rose berries (Papp, 1994; Suranyi, 2005; Suranyi and Haltrich, 2006; Tuba, 2009). We were
prompted on the one hand by the above to start a study on the biology and damages of C. schineri. On the other,
rose berries (Rosa canina group, which includes several Rosa spp.) are an important source of ascorbic acid for
humans. Dried berries are important for making tea, and the jam produced from berries is also preferred by many
consumers, what is more, it is used also in wine making.

MATERIALS AND METHODS

In general CSALOMON® PALz (fluorescent yellow) traps with feeding attractant were used for monitoring
the flight pattern. In studies on the effect of the addition of the feeding attractant CSALOMON® PALs (yellow)
traps were used. As feeding attractant the described Rhagoletis lure containing ammonium salts was used (To6th
et al., 2004), which had been reported to be active in observations on several Rhagoletis spp. (Voigt and Toth,
2008; Voigt et al., 2012; Toth et al., 2014). Traps were suspended at the height of 1.0-1.5 m on rose bushes with
ripening berries, and were inspected at 3-5 day intervals or weekly.

We selected first of all sites where Rosa canina group was part of the natural vegetation: i.e. Tétényi
highland, Nadap, Telki, Pazmand, Erd-Elviramajor, or Budatétényi Rozsakert in earlier studies. Berries collected
were held in laboratory rearing dishes, larvae coming out and pupae were removed daily and were stored at 5°C.

RESULTS

Damages of C. schineri could be recorded on all Rosa canina group bushes from which collection of berries
was performed. It was reared out also from berries of cultivated tea-rose hybrids at the Budatétényi Rozsakert.
Pupae obtained most probably belong to the taxon C. schineri; species verification will be possible after diapause
from adults emerging next year.

The pest develops one generation per year, it overwinters as pupa in the soil, and adults swarm during the
summer. According to some reports flight can start in June or July (Papp, 1994), others report the flight between
end of July to middle of August (Tuba, 2009).

The place of egglaying on the berry is not easy to notice, however, the subsequent damage of the larva is
clearly visible from the outside, a dark line appears along the feeding of the maggot. It feeds exclusively on the
flesh, does not damage the seeds. Damage percentages are shown in Table 1 (Data collection closed at
September 21, 2015).
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Table 1
Damage levels of rose berries in 2015 at the different sites
Erd- | Nadap? | Pizmand| Budatétény | Soéskit | Telki | Tétényi Y
Elvira 2 1 Rézsakert fennsik
Size of berries (mm) 10-27 12-25 10-33 9-23 11-20 10-25 9-22
X X X X X X X -
6-16 9-19 7-18 7-15 7-16 6-12 5-16
Total number of adults caught 31 44 no trap 14 10 0 9 108
(PALz trap+ Rhagoletis lure) operated
Total of collected berries 534 453 232 2052 339 502 1190 5302
Total of pupae 35 291 151 334 3 40 194 1048
Damage level (%) 6.55 64.24 65.08 16.27 0.88 7.96 16.30 19.76

1 Observations started later
2 PALs traps were used

In our previous observations on the flight in 2014 we established that the main flight took place first of all in
August, although 3 adults were already caught at June 25 in PALz traps (Budatétény, Rézsakert). Flight was
monitored at two sites: at Nadap (hedge, with one floral component of spp. of Rosa canina group), and
Nagytétény —Rozsakert, where also several spp. of Rosa canina can be found. First adults were recorded at both
sites at the very end of June, and the last ones in the first days of September. Already in 2014 we had the
impression that the damage levels of berries was higher than expected on the basis of catch figures.

In 2015 traps were set out in the middle of June. Table 2 shows catch figures until the last inspection at
September 22, from traps which were operated during the whole flight period.

Table 2
Beginning and end of flight of C. schineri in 2015
Set out date Date of first Date of last catch Total caught
catch
Erd-Elvira 30 June 12 July 20 September 31
Nadap 15 June 8 July 8 September 44
Budatétény-Rozsakert 22 June 16 July 8 September 14
Telki 1 August - -
Tétényi highland 5 August 6 August 2 September 9

In the course of the obervation period flight stopped or only single specimens were captured on the "high
heat days" in 2015 at all observation sites.

As in our earlier studies the presence of the synthetic Rhagoletis feeding attractant significantly increased
catches in yellow traps in three Rhagoletis spp. (Voigt and Toéth, 2008; Toth et al., 2014), we set up an
experiment with the objective of studying the influence of the addition of this lure on C. schineri catches.
Observations were performed at Nadap and Erd-Elviramajor.

Results clearly showed that the addition of the lure significanlty increased catches also in C. schineri (Figure
1).

Despite the fact that traps with lures caught higher numbers, when comparing the relatively moderate catch
figures with damage levels at the respective sites, we got the impression that CSALOMON® PALz traps were
relatively insensitive for catching C. schineri, and can be used for sensitive detection purposes only with
reservations.
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Total caught in test 144 flies. P values derive from Student t test.
* after Voigt and Toth, 2008; ** after Toth et al., 2014.

DISCUSSION

Based on our preliminary results we can conclude that the main flight period of C. schineri takes place in
August and beginning of September, in contrast to June and July mentoned in earlier literature. At this time
berries already start to get red colouring. Traps available at this time (PALz and PALs) do not yield satisfactory
performance, not even when combined with the Rhagoletis feeding attractant. They can be used for detection
purposes (which is of utmost importance for harvest of berries) only with reservations. Running observations
should be continued in 2016. Studies should concentrate among others on the correlation between the size of the
berry and damage, and on sensitivity of different rose cultirvars.
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SUMMARY

The disease syndrome caused by Waitea circinata, a soil-borne pathogen introduced in the past decade into Carpathian basin, visually
indistinguishable of those caused by various Rhizoctonia strains in diverse host plant. Dicotyledonaceous species in general proved to be
more tolerant to this new pathogen than monotyledonaceous ones. This mesophilic fungus can seriously damage cereals. The barley
varieties, similarly to other plants, exhibited highly different individual reaction to soil borne infection, Bivoy being the most while Maresi
the less tolerant among the 9 tested varieties. Two groups could be separated on the base of their response to Rhizoctonia; Jubilant, Bivoy,
Pasadena formed one group being moderately tolerant and Anabell, Scarlett, Rex and Omega the other group of more susceptibles. Three
significant factors influence on the virulence of Rhizoctonia strains comprised 62% of total variation.

Keywords: Rhizoctonia, Waitea, barley, susceptibility, soil-borne pathogens
INTRODUCTION

Traditionally, farmers in temperate zone paid little attention to field damage caused by soil-borne Rhizoctonia
infection in cereals, because either seed-borne or air-borne fungi (rust, mildew, smut etc.) infecting stem, leaves
and spikelets had been the main constrains of yield. Due to success in breading and arise new synthetic
fungicides, these fungi presently do not cause catastrophic yield losses. However, in the last two decades
increasing number of papers was published on yield losses (30% to 70%) caused by Rhizoctonia species in main
cereal cultivating areas (Dorofeyeva et al., 1996; Oros et al., 2013). In South Eastern Hungary damage by the R.
cerealis and R. solani has been observed (Simay, 1998; Kovics and Lérinc, 2001). In August 2002, brown
patches were observed on turf grasses in Budapest (Vajna and Oros, 2005). The causative agent associated to R.
solani was identified as Rhizoctonia zeae Voorhees (teleomorph Waitea circinata Warcup and P.H.B. Talbot)
and seemingly is a complex of diverse physiological groups (Ogoshi et al., 2000). This fungus was first found
and described on maize in the USA (Vorhees, 1934), than was found in India (Narayanaswamy and Rao, 1984),
Japan (Oniki et al., 1985), England (Burton et al., 1988), Alaska (Leiner and Carling, 1994), New Zealand
(Christensen, 1996), Turkey (Demirci and Eken, 1999), Iran (Aghajani, 2000), Australia (Lanoiselet et al., 2001)
and Brasilia (Poltronieri et al., 2002). R. zeae was associated to R. solani in other samples as well (Sumner and
Bell, 1982), By means of comparative studies on more than 150 potential host plants its host range similar to that
of R. solani (Vajna and Oros, 2005), although the monocotyledonaceous species proved to be less tolerant than
dicotyledonaceous ones, contrary to R. solani strains.

Both roots and leaves of barley can be infected by Rhizoctonia (Murray, 1982) and coexists as an endophytic
fungus frequently without symptoms, however, under unfavorable environmental conditions typical disease
syndrome evolves (stunting, wilting, lesions). These typically soil-borne pathogens most frequently cause
damping off prevalently in moist and cool conditions that are the main stress factors requested to induce
disposition to increased susceptibility of potential host plants (Grogan, 1981). In a comparative study involving
19 wheat varieties, the symptomes caused by 26 R solani strains and R. zeae were indistinguishable with
unarmed eye, and all varieties showed highly variable differences in their individual responses to soil-borne
infection in both cases (Oros et al., 2013). Demirci (1998) isolated R. solani on barley and wheat in near the
same frequency, however, the abundance of R. zeae was 2.5 times more in barley samples. Few data are
available of the barley/Waitea interaction (Leiner and Carling, 1994; Demirci, 1998; Paulitz et al., 2003; Al-
Abdalall, 2010).

Our objectives of this study to make comparative evaluation of responses of germinating barley seeds to
Rhizoctonia strains of various origin and taxonomic position as well as to reveal factors influence on
barley/Rhizoctonia interaction with special regard to the new Carpathian basin pathogen, R. zeae.

MATERIALS AND METHODS

Greenhouse experiment was undertaken to compare the infectivity of Rhizoctonia zeae strain with seven R.
solani strains of various origin. Susceptibility of nine barley varieties and fifteen other monocot species were
involved in the tests (Table 1). No seed-dressing or any other manners were applied to avoid repression of
microbiota in spermosphere. The potting medium was made by mixing forest soil with peat before autoclaving
(1.15 atm per 20 mins), at the ratio of 3:1.
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Test Plants

Seeds of barley varieties (Table 1) were supplied by Dr. A. Tomcsanyi (Martonvasar, Hungary), except a local
one with unknown genetic background. Triticum monococcum L. cv. Alcor, T. turgidum L. cv. Hegyes were
supplied by Elitmag Ltd. (Martonvasar, Hungary), while T. aestivum L. c¢v. Alcedo was of own propagation. Zea
mays L. saccharata cv. Beregi sziirke is a local collected variety (Bereg county, East Hungary), and all other
seeds were purchased on the market (HERMES Ltd., Budapest, Hungary).

Test Fungi

The origin of Rhizoctonia strains were from different locations and various hosts. R. zeae B-405 (mixed grass of
Festuca and Lolium, Hungary). R. solani strains were isolated in Hungary: B-321 (Solanum tuberosum cv. Ella),
B-409 (Hibiscus rosa-chinensis L., imported from Tripoli, Lybia), B-410 (S. tuberosum cv. Kisvardai rdzsa), B-
411 (S. tuberosum cv. Desirée), B-412 (S. tuberosum cv. Cleopatra), B-413 (Malus domestica L.) and B-433
(Festuca arundinacea Schreb.). The strains were maintained on potato dextrose agar (Merck, Darmstadt,
Germany) amended with 2 g soya peptone L44 (Oxoid, Basingstoke, UK).

Test for Pathogenicity

The sterile potting medium prepared as above was admixed with chickpea seeds previously infested with the
pathogen (10 seeds per 250 g pot), than incubated 96 hours at 26-28 °C to evolve mycelia. The seeds were put on
the surface of infested soil (1x1 cm), than covered with 5 mm layer of sterile soil. Sterile distilled water was
used to moist the surface (15 mL per pot) and covered with plastic wrap layer to avoid desiccation. The control
plants were grown up in Rhizoctonia-free soil.

When the coleoptiles of control plants had been fully developed (8 days after emergence of first germling)
the pathological status of all seedlings was evaluated following four fold scale to assess the tolerance of test
plants at the 8th days: 0 = none of seedlings had no visible symptoms by the naked eye; 1 = most of seedlings
were similar to control, but as minimum as one diseased; 2 = the majority of seedlings was dead, but at least
one survivor was presented either symptomless or bearing severe symptoms (the coleoptyle and the roots
damaged, the root neck scoring); 3 = all seedlings were destroyed. The results of observations were compiled
into data matrix ((9 barley varieties + 15 reference plants) x [1+7] Rhizoctonia strains). The method was
discussed in detail previously (Oros et al., 2013).

Data Analysis

The relationships between host (barley varieties and reference species) and Rhizoctonia strains (potential
soil-borne pathogens) have been analyzed by multivariate methods: Potency Mapping (PM) technique and
Spectral Component Analysis (Lewi, 2005) combined with Principal Component Analysis (PCA), following a
previously described scheme (Magyar and Oros, 2012). In the latter case only the components having an
eigenvalue greater than one were included in the evaluation of data to demonstrate potential number of factors
remarkably influencing on host-parasite system. The similarity in host spectra of strains was evaluated by
Canonic Correlation Analysis (CanCor). Box plot analysis was applied to demonstrate selective differences
both in tolerance of test plants and and virulence of Rhizoctonia strains.

Statistical functions of Microsoft Office Excel 2003 (Microsoft, Redmondton, USA) and Statistica5 program
(StatSoft 5.0., Tusla, USA) were used for analysis of data. The graphical presentation of result of data analysis
was edited uniformly in MS Office Power Point 2003.
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Table 1
Susceptibility of barley varieties and reference species to soil borne Rhizoctonia infection
Rhiz. Rhizoctonia solani
Test plants zeae Festuc Malus Hibisc Potato strains .
B-405 B-433 B-413 B-409 B-151 B-412 B-410 B321 rs
1. Hordeum vulgare L.° 0 0 0 2 2 2 0 0 09
2. cv. Anabell 2 0 1 2 2 1 1 1 1.1
3. cv. Bivoy 2 0 0 2 2 0 1 1 0.9
4. cv. Jubilant 2 0 0 3 1 0 0 0 0.6
5. cv. Maresi 2 0 0 2 2 0 0 0 0.6
6. cv. Pasadena 2 0 0 2 1 0 1 1 0.7
7. cv. Scarlett 1 0 0 2 1 1 0 0 0.6
8. cv. Rex 2 1 1 2 1 0 0 0 0.7
9. cv. Omega 1 1 0 2 2 0 0 0 0.7
10. Triticum durum Desf. 1 1 1 3 2 0 1 0 1.1
11.T.speltaL. 0 0 0 1 0 0 0 0 0.1
12. T. aestivum L. 2 0 0 3 2 2 0 1 1.1
13. Festuca arundinacea Schreb. 2 1 1 1 1 0 1 0 0.7
14. Festuca rubra L. 1 0 0 0 1 0 1 0 0.3
15. Festuca sp. 0 0 0 3 1 0 0 0 0.6
16. Zea mays L. cornata 0 0 0 2 1 1 0 0 0.6
17.Z. mays L. everta 0 0 0 2 1 1 0 0 0.6
18. Z. mays L. saccharata 1 3 3 3 0 1 0 0 1.4
19. Allium cepa L. cv. Owa 3 2 2 3 3 1 3 1 1.1
20. A. cepa L. cv. Makéi bronz 1 0 1 3 3 1 0 0 2.1
21. A. cepa L. cv. Makéi bronz 3 3 3 3 2 2 3 3 27
22. Allium sativus L. 1 1 1 2 2 1 2 2 16
23. Allium schoenoprasum L. 1 0 0 0 3 0 0 0 04
24. Allium tuberosum Rottler 3 3 3 3 3 3 3 3 3.0
PV®barley 1.6 0.2 0.2 2.1 1.6 0.4 0.3 03 07
PV Triticum 1.0 03 0.3 2.3 1.3 0.7 03 03 038
V Festuca 1.0 0.3 0.3 1.3 1.0 0.0 0.7 00 05
PVZea 0.3 1.0 1.0 2.3 0.7 1.0 0.0 00 09

PV Allium 2.0 1.5 1.7 23 2.7 1.3 1.8 1.5 1.8

= Potential susceptibility of plant to R. solani strains, "= local variety, = Potential aggressivity of strains to test plants. Border limits of the
scale of evaluation: 0= no damage, 1=as minimum as one plant injured, 2= as minimum as one plant survivied, 3= all plants destroyed.

RESULTS

Responses of host/pathogen pairs

The susceptibility of test plants varied within large limits (Table 1), and low correlation was revealed between
responses to R. zeae and R. solani strains (rwc«=0.759, p=0.028) by means of multiple correlation. Festuca
rubra, Triticum turgidum and a local variety of barley tolerated well both Waitea and Thanatephorus strains,
while Allium tuberosum proved to be the most susceptible in both host/parasite systems. In general, barley
varieties exhibited medium tolerance to Rhizoctonias with marked selectivity to strains. No differences were
observed in symptoms caused in various host/parasite pairs, although there were great alterations in individual
responses of seedlings. Stunted growth was the most frequent symptom. The leaf spots occurred in the case of
each test plant independently on the longitudinal growth of coleoptiles randomly. No wilted plant was found
without root neck decay. Most of A. tuberosum seeds were destroyed during the germination, and none of them
developed coleoptiles longer than 5 mm before dumping off.
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Figure 1: Scatter plot of strains as PC loadings by two major Principal Components of Spectral Map
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The accession numbers of strains were underlined PC loadings are significantly influencing the component concerned. The distribution
of variables on the plot is determined by 62% of total variation. The grey and black spheres are proportional to overall potential
virulence and mark clusters A and B of R. solani strains, respectively.

The strains isolated from Hibiscus twig and potato tubers (cv. Desirée) pairing with R. zeae were significantly
more virulent than the other R. solani strains (Table 1), but their host spectrum showed low similarity
(tr21i6=0.34, T17,de=0.14, Tdesniv=0.09 < 10.1=0.36). Interestingly, only one of Thanatephorus strains (B151)
harmed A. schoenoprasum and Waitea caused significant stunting only.

Factors influence on virulence of Rhizoctonias and plant responses

The strength of virulence of Rhizoctonia strains was separated by Potency Mapping and their host selectivity
analyzed by multivariate techniques (PCA and CanCor). Neither the overall infective potential (Table 1) nor the
host range of Rhizoctonia strains were related to their origin (Figure 1). Three components comprised 77% of
total variance of the Spectral Map, where the potato strain (B151) significantly deviated of others that strains
clustered into two groups (A and B) as it was demonstrated on scatterplot (Figure 2). The similarity of host
spectrum of R. zeae to these groups was significantly different being Raos 4=0.54 > Ruos5=0.70. The origin of
strains seemingly did not take role in their host spectrum that was for example, similar (1433 413=0.94) of strains
originated of Festuca roots and apple cambium.

Factors influencing on plant responses to soil-borne Rhizoctonia infection

The potential susceptibility of test plant was separated by Potency Mapping. The strength of response to
Rhizoctonias varied within large limits (Figure 2), and there was not revealed relationship between taxonomic
position and overall potential susceptibility. Although some plants (1, 11, 15, 16, 17) proved to be tolerant to R.
zeae, all others but garlic and sweet corn exhibited higher potential susceptibility to this new pathogen than to R.
solani strains (Figure 2).

The relationship between test plants and their host spectra was evaluated applying Cluster Analysis (unweighted
pair group averages) based on Pearson’s correlation matrix of Spectral Map (Figure 2). The plants formed five
groups with two outliers (18, 20), where barley varieties distributed within four clusters. Seemingly, both
response of host and virulence of pathogens are influenced by complex interaction of diverse factors.
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Figure 2: Potential susceptibility of monocotyledonaceous species to soil borne Rhizoctonia infection and their
relationships in host specificity
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The bold and opened prism on the left graph are proportional to potential susceptibility to soil-borne Waitea circinata and Thanatephorus
cucumeris strains. The clusterogram on the right side was calculated of Spectral Map derived of Table 1 according to Lewi (1976). The
asterisk (*) labelled plants are barley varieties.

DISCUSSION

The gene center of barley was most probably in Levant (Gyulai, 2004), and nowadays the most diverse group of
Rhizoctonias was found in this area: strains of five anastomosis groups of Thanatephorus cucumeris and two
pathotypes of W. circinata were isolated of barley in East Turkey (Demirci, 1998). These two fungi occurred
frequently together, and different types are infecting in consortium (Roget et al., 1996; Yamauchi et al., 2002).
Nevertheless, their ecological requirements seem to be different, as R. zeae was not affected tillage methods
contrary to R. solani (Schroeder and Paulitz, 2008). The virulence of new for Carpathian basin soil-borne
pathogen, W. circinata was demonstrated in this study to be almost the most virulent R. solani strains tested on
barley varieties. Similar results were found with set of strains used in this study with okra (Bittsanszky et al.,
2012), ricinus (Bittsanszky et al., 2015) and wheat varieties (Oros et al., 2013). R. solani strains divided into two
groups having different host range within monocot plants, and the host range of R. zeae strain studied showed
significantly similar pattern to one of them.

The elucidation of physiological background of host/Rhizoctonia needs further studies as well as use of
experimental models mimicking the field conditions. More attention should be also paid to interaction among
associated Rhizoctonia strains residing in the field (Yamauchi et al., 2002). The R. zeae (B405) strain
antagonized the associated R. solani strain (B433) in brown patches of Festuca/Lolium turf (Figure 3), and it was
found in microscopic studies to parasite some other strains as well. However, this parasitic action was strain
specific, and there was not revealed relationship between virulence of R. solani strains and their susceptibility to
R. zeae. The strain specific toxin production may take place in determination of virulence and antagonism (Oros
et al., 2014), where the acceptor’s reaction might be specific as well.
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Figure 3: Strain specific interaction between R. zeae and R. solani

R. zeae vs B151 R. zeae vs B433 R. zeae vs B409
Five days old cultures are shown on Potato Dextrose Agar

Some efforts have been done to utilize the mycoparasitic property of W. circinata in control of several common
root diseases (Webb et al., 2015). This initiative underlines the importance of the use of more complex
experimental models, as testing only one cultivar of plant to be protected does not result supportive data for
application of any preparation in large scale, due to highly varietal selective response of cultivated plants to W.
circinata infection as well as strain-selective interaction between fungi, thus there is no surety to positive
outcome of the application of W. circinata based mycopreparate.

CONCLUSIONS

No relationship was found between taxonomic position and origin of Rhizoctonia strains, indicating that traits
used for their classification are not closely related to the expression of their pathogenicity against barley cultivars
and other test plants.

Three factors were revealed that significantly affect the host range and virulence of strains in barley/Rhizoctonia
system, and only limited overlapping was revealed between R. zeae and R. solani strains.

We have got empirical evidence from plant/pathogen system on the possibility of selection; the barley
phenotype resistant to R. zeae and one pathotype of R. solani.
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