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PE3OME

Mogpaspen  Fulgorormorpha  u
Cicadomorpha B pa3pes Hemiptera ca
U3K/TIOYMTENHO pasHoobpasHa rpyna Ha-
Ccekomu, cbAabpxatla okoso 42 000 onu-
caHu BMAoBe OT Lenusa cBAT. Te ca pas-
NMPOCTPaHEHN HaBCAKbAE W BCUYKM Mpen-
CTaBUTENN Ce XPaHAT U noBpexpgar pac-
TeHusaTa. [lpefcTaBeHUAT nuTepatypeH
npernep obxsalla BWMAOBUS CbCTaB Ha
unkagHata eHtomodhayHa B fllOLEepHOBa-
Ta arpoueHosa, KoAaTo e pasHoobpasHa u
MHOrouymcsieHa rpyna, HaHacswa npeku u
KOCBEHW MnoBpeau no pacteHusTa. Pas-
rnefaHn ca OCHOBHM U WKOHOMWYECKU
B&XHW UMKaAW B pas/iMyHN paiioHn no
cBeTa u B bbnrapus, kouTo B pesyntar Ha
XpaHuTenHata cu AelHoCT BOAAT A0 Ha-
MasisiBaHe Ha NPOAYKTUBHOCTTA W HelHO-
TO KayecTBo. OnucaH € MexaHusMbT Ha
nospefa Ha [OMUHMpaLLWTE BWAOBE U
LLleTUTe, KOUTO HacTbLMNBAT KaTo OTroBop B
pactutenHus opraHusbm. PasfcHeHa e
TAXHaTa CrnocobHOCT 3a npeHacsHe Ha
dmTonaroreHy opraHn3Mu (BUpycu, MUKO-
nnasmu, cnuponnaasmu, 6akrepum), KOUTO

SUMMARY

Suborders  Fulgoromorpha and
Cicadomorpha in Hemiptera order are a
highly diverse group of insects containing
about 42,000 species described from
around the world. They are spread
everywhere, and all cicada species eat
and damage plants.

The literature review covered the
composition of species of cicada insects
in alfalfa agrocenosis. They are diverse
and numerous group that causes direct
and indirect plant damage. Main and
economically important cicadas are
presented in different regions of the world
and in Bulgaria, which as a result of their
nutritional activities lead to a decrease in
productivity and its quality.

It is described the damage mechanism to
the dominant species and the injury
occurring as a response in the plant
organism. Cicada ability to transfer
phytopathogenic  organisms  (viruses,
mycoplasma, spiroplasma, bacteria) that
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NpUYnHABAT pas/iMuyHn 3abonaBaHusa no
pacteHusTa.

KntouoBn pgymu: Fulgoromorpha,
Cicadomorpha, umkagu, noespeau,
JloLepHoBa arpoueHo3sa

MPOYUBAHNA B UY>KBNHA

Mogpaspen  Fulgorormorpha u
Cicadomorpha B pa3peps Hemiptera ca un3-
K/IOUYUTESTHO pa3HoobpasHa rpyna Hace-
KOMU, Cbabpxala okoso 42 000 onvcaHu
Buaose ot uenua ceat (Mifsud et al.,
2010; Cryan and Urban, 2011). Te ca
pasnpocTpaHeHn HaBCAKbAE W  BCUYKU
npeacTaBuUTENIN Ce XPaHAT K nospexaar
pacTeHusiTa. TsaAxHa obwa depta €
n3faBaHeTO Ha ACHU W CUIHW CUTHaIu
WX TOYHO OnpepeneHn Bubpauuy Kato
doopMa Ha KOMYHMKaUUst U penpoaykTuBs-
HoTO nosefeHue (Hall, 2009). MpeactaBu-
TenuTe Ha pBata nogpaspega uvmar
pasnMyHa CTeMeH Ha cheynannsauus,
HSKOW OT TAX Ca W3K/UUTE/THO LUMPOKM
nonudparu, apyrn ca onurodgaru, a Tpetu
— MOHoOGhary, cneuuanusvpaHn camo
BbPXY €4UH BUA, roCTONPUEMHMUK.

Te3n Hacekomu ce oT/MyaBaT C
BMCOKa PenpoayKTMBHA CMOCOGHOCT, W3-
paseH nosioB AUMOPdN3BLM, CMOCOBHOCT
Ja neTAT, ronsaMo BUAOBO pasHoobpasune
N pasnpoctpaHeHune, Mmasbk pasmep (Engel
and Grimaldi, 2004). Cnopeg Ritzmann n
konektms (2004) nocnegHarta UM xapakre-
pucTMka no3BoNnsBa fa ce 3acensart
NoYTV BbB BCUYKN EKOCUCTEMM.

Moapa3pep Fulgoromorpha o6xBa-
wa rossama rpyna cmtocarHi Hacekomu,
KOWTO ca pa3npocTpaHeHW Mo Lenus ceAT
1 BkNoYBa okono 10 000 onucaHn BMAOBE,
pasgenenn B 20 cemelictBa (Holzinger et
al., 2003). To3n nogpaspepq e npeacTaBeH
C HSIKOM OT Hai-BpefHUTEe uuKagu npwu
OCHOBHU KynTypu B cBeTa. B3auMOOTHO-
WEeHNETO Ha Tasu rpyna Hacekomu C
pacTteHusita - rocTONPUEMHMLM ca ocobe-
HO Ba&XHW, T. KaTO Te M3Mo/s3BaT pacTu-
TE/IHUSI OpraHu3bM He caMoO Kato M3Tou-
HMK Ha XpaHa, HO M KaTo noaxogsia
cpega 3a onsioxgaHe W sAiLecHacsiHe,
KakTo M KaTo cpefCTBO 3a KOMYyHMKauus

cause various plant diseases is underlined.

Key  words: Fulgoromorpha,
Cicadomorpha, cicadas, damage, alfalfa
agrocenosis

STUDIES ABROAD

Fulgorormorpha and Cicadomorpha
suborder (order Hemiptera) are extremely
diverse group of insects, containing about
42,000 described species worldwide
(Mifsud et al.,, 2010; Cryan and Urban,
2011). They are everywhere spread and
eat and damage plants.

Their common feature is the send out of
clear and strong signals or specific
vibration as a form of communication and
reproductive  behavior (Hall, 2009).
Species of the two subdivisions have
different degrees of specialization. Some
of them are very broad polyphagous,
others are oligophagous and third -
monophagous, specialized on only one
host species.

These insects have a high
reproductive ability, pronounced sexual
dimorphism, ability to fly, great species
diversity and distribution, small size
(Engel and Grimaldi, 2004). According to
Ritzmann et al. (2004) their last feature
allowed settling in almost all ecosystems.

Fulgoromorpha suborder covers a
large group of phytophagous insects that
are distributed worldwide. It includes
about 10, 000 described species, divided
into 20 families (Holzinger et al., 2003).

This suborder is represented by some of
the most harmful cicadas in major crops in
the world. The relationship of this group to
host plants is particularly important,
because they use the plant organism not
only as a source of food but also as a
suitable site for fecundation and egg
production, and as a means of
communication (Holzinger et al., 2003).
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(Holzinger et al., 2003). BugoseTe oT
Fulgoromorpha noBpexpgaT pacTeHusiTa
ype3 AllecHacsHe U NpeMuMHaBaHe Ha
AiuaTa B TbKaHWTE Ha pacTeHusATa, npu
XpaHeHe ¢ (P/IoeMeH KEeTbYEH COK, KaKTo
MU NpU TPAHCMUCUSA Ha Pas3/IM4yHN pacTu-
TenHu natoreHn (Kastal'eva et al., 2016).
Cnopen aBTopuTe, BMAOBETE OT CeEMeli-
ctBo Cixiidae ca Hocutenn Ha dmutonnas-
MEHMN MHhekLmn, [okaTo npeacTaBuTesnm-
Te Ha cemeiicTBo Delphacidae ca npeHo-
cuTenM rnaBHO Ha Bupycu. Tesu Hace-
KOMHW BpeauTeny NpuYnMHABaT CepUo3HU
LLEeTH NO KyNTYPHUTE PACTEHUS U Ca OCHOB-
Ha npuynHa 3a NHGEeKLMo3Hn 3abonsaBaHus.

Limkagute ca HaceKkoMHW Henpus-
Tenu, KOUTO MOXe [a NMPUYNHAT CEPUO3HN
Bpean u 3arybu npu OTrnexgaHeTo Ha
KYITYpHUTE pacTeHUsl, BK/IOYUTESTHO W
nouepHaTta. Bunpeku ToBa, B no-rossiMata
yacTt Ha 3anagHa v LleHtpanHa Espona,
nospeamTe Mo KynTypHUTE pacTeHus ca
orpaHuyeHn, u ponsaTa Ha uukaguTe BbB
(hyHKUMOHMPAHETO Ha ekocuctemara e
npsika U KOCBEHa, 3all0TOo Te ce XpaHAT ¢
pacTuUTeNHMA COK OT  Kcuniemata W
hioemara 1 ca nNpeHocuTe Ha naToreHHu
mMukpoopranmamu (Nickel, 2003). Bce nak,
TAXHOTO 3HAaYeHMe N NPUCHLCTBME He GuBa
Ja 6bae nofueHaBaHo, Thil KATO Haceko-
MuTe TpsbBa Qda KOHCymupaT ronemu
KONuyecTBa OT pacTUTESIHWA COK, 3a Aa
nosyyaBaTt HeobxoAMMK KomyecTsa xpa-
HUTESIHWN BellecTBa.

[JvpekTHMTE noBpean ca CBbp3aHu
C XpaHeHeTo, MpU KOeTO Luukagute wus-
CMYyKBaT COK OT TbkaHuTe (koeTo 3abaBs
pactexa ¥ pa3BUTUETO Ha pacTUTESTHUSA
OpraHn3bM), KakTo M C fAlLecHacsHeTo, ¢
KOETO Ce HaHaCAT MexaHW4yHu MoBpeaw.
O6wmMTe cuMnTOMM Ha MoBpeja 4ecTo
Hanogob6sBaT npouec Ha cTapeeHe, kaTo
Te ce NosIBSAABAT Crief XpaHeHe, He3aBucu-
MO OT BuAOBaTa NpPUHALNEXHOCT. Tesn
CUMMTOMW BK/OYBAT yBAXBaHe Ha Bbpxa
npu mnaguTte pacTeHus, IMCTHa Xn1opo3a
(noxbnTABaHe WM nokadeHsBaHe Ha
nucTarta), nocnejsaHa OT nNpexaespe-
MEHHO oOnajaHe Ha sucTara, U Bb3npe-
NATCTBAHE Ha pacTexa Ha pacTeHusATa,

Fulgoromorpha species damage plants by
egg-laying and passing eggs into plant
tissues, when fed with phloem cell juice,
as well as in the transmission of various
plant pathogens (Kastal'eva et al., 2016).

According to the authors, Cixiidae species
were carriers of phytoplasma infections,
while Delphacidae species are carriers of
viruses primarily. These insect pests
cause serious damage to crops and
infectious diseases.

Cicadas are insect pests that can
cause serious damage in the cultivation of
crops, including alfalfa.

However, in most of Western and Central
Europe, the damage to crops is limited,
and the cicadas role in the functioning of
the ecosystem is direct and indirect
because they feed on the plant juice from
xylem and phloem and are the transmission
of pathogenic microorganisms (Nickel,
2003).

However, their importance and presence
should not be underestimated, as insects
have to consume large amounts of
vegetable juice to receive the necessary
nutrients.

Direct damage associated with
feeding, whereby cicadas suck tissue
juices (which slows down the growth and
development of the plant organism) as
well as associated with egg-laying, which
causes mechanical damage.

Common symptoms of damage often
resemble the aging process, and they
appear after eating, regardless of species
identification. These symptoms include
wilting in young plants, leaf chlorosis
(yellowing or browning of the leaves),
followed by premature leaf fall, and
inhibiting plant growth caused by the
reduction of stem elongation (Backus et
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NPUYMHEH OT pefyuupaHe Ha CTBOJI0BOTO
yabkeHune (Backus et al., 2005). Bbnpe-
KM 4ye NincTHarta xnoposa e no-suavmMus u
6bpP30 YyCcTaHOBSIBalW, Ce Mpu3HakK, Haii-
B&XHUAT TakbB 3a pegyuupaH [obus e
noTucHaT BereTaTvBeH WU PenponyKTUBEH
pactex u passuTne. Backus n konektms
(2005) ycrtaHoBsiBaT, 4Ye pasBUTUETO Ha
nouepHaTta npes BeretTaynMoHHUs nepuog,
€ 0T 0COBEHO 3Ha4eHne npu opMmnpaHe
Ha gobuBa dhypax, Kato Bb3NpensaTcTBa-
HETO WM CMMPAHETO Ha pacTexa Mnpsiko
BOAM [0 NPOMOPUMOHANHO HamansBaHe
Ha gobusa.

Bpegara OT XxpaHuTenHaTta [Aew-
HOCT Ha uMKaauTe e cBbp3aHa He camo C
HamansBaHe Ha npPOAYKTUBHOCTTA Ha
Haa3eMHaTa 6uomaca, HO 1 C NpPoMsHa B
KayecTBOTO Ha pypaxa. MocnegHn un3-
cnefBaHuvs, BK/IOYBALM BAUSHUMETO Ha
uukagute ot pon Empoasca  Bbpxy
KayecTBOTO Ha  diypaxa, nokasear
HamasiiBaHe Ha KOHUEHTpauusata Ha
CMWIaeM MpoTeMH C YyBeNn4yaBaHe Ha
umkagHata uncneHoct (Rethwisch, 2000).

EOHM OT OCHOBHWTE BEKTOpM 3a
pasnpocTtpaHeHve Ha  3abonsaBaHeTo
CTONGYp MO pacTeHusTa ca npeacrasute-
nute Ha cemeiictBo Cicadellidae (Weintraub
and Beanland, 2006). Te moraT ga HaHecaT
3HaUUTEIHW MOBpPeaM MO pacTeHusaATa u
3arybm B MNpPOAYKTUBHOCTTA MpU TO/IAMO
pasHoobpa3sue OT KynTypw, BKIHUYMTENHO
nouepHa (Alhudaib et al., 2007). Hai-
YecTO CpeLLaHusAT XapakTepeH CUMMNTOM
3a 7031 pof 3ab0/1sBaHNsA € BAXYyQKaBaHe,
C pefyumMpaHe Ha KONMYeCTBOTO JIMCTHA
Maca W  penpoaykTVBHWUTE  OpraHu.
Ternoto Ha BereTaTMBHUTE OpPraHn u
cemMeHa HamasifiBa ¢ noseye ot 50%, a B
3aBMCMMOCT OT CTEMNEHTa Ha HanageHue e
Bb3MOXHO Ja He ce o6GpasyBaT LBETHU
cbuBeTus n cemeHa (Girsova et al., 2017).

Mazzoni (2005) npoyyBa BMAOBOTO
pasHoobpa3ne Ha uukaguTe B paiioHa Ha
TockaHa, ITasinsa B 3aBUCUMOCT OT pacTu-
TENHUTE TOCTONPUEMHULUN, KaTo Habno-
[JaBa BWCOKa CTeneH Ha pasnpocTpaHe-
HMe Ha MoHodharHu 1 nonndarHn BuaoBse.
ABTOpPBT YyCTaHOBSBa, Ye MO JouepHaTa

al., 2005). Although the leaf chlorosis is
the more visible and quickly establishing

feature, the most important one for
reduced vyield is suppressed vegetative
and reproductive growth and

development.

Backus et al. (2005) found that alfalfa
development during the growing season
was of particular importance in the
formation of forage production such as
hindering or stopping the growth directly
led to a proportional decrease in yield.

The damage to the cicada feeding
is related not only to a decrease in the
forage production but also to a change in
the forage quality.

Recent studies involving the influence of
Empoasca cicadas on forage quality
showed a decrease in digestible protein
concentration with increasing cicada
density (Rethwisch, 2000).

One of the main vectors for
spreading the Stolbur phytoplasma
disease are the Cicadellidae species
(Weintraub and Beanland, 2006).

They can cause substantial plant damage
and productivity losses in a wide variety of
crops, including alfalfa (Alhudaib et al.,
2007). The most common characteristic
symptom of this disease is reducing leaf
mass and reproductive organs.

The vegetative organs and seeds weight
decreases by more than 50%, and
depending on the damage degree, flower
buds and seeds may not form (Girsova et
al., 2017).

Mazzoni (2005) examined the
species diversity of cicadas in the
Tuscany region, Italy, depending on plant
hosts and observed the high prevalence
of monophagous and polyphagous
species. The author found that in alfalfa
mainly dominated by 9 species, in
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OCHOBHO npeo6nagasatr 9 Buga u no-
cneumvaniHo Empoasca decipiens Paoli,
Euscelis lineolata, Psammotettix alienus
Dahlbom, Aphrodes makarovi Zachvatkin,
Austroagallia sinuata Mulsant & Rey,
Empoasca alsiosa Ribaut, Reptalus
quinguecostatus Dufour un pgpyrn. B
JOMbNHEHWE 3ak/yvaBa, Ye ekonorusata
Ha BuAOBETE 3aBWCM OT  Pas3IUYHK
chaktopy, kaTo cTaguii Ha pasBuUTuHe,
KIMMaT, Ce30H U Ha/lmume Ha pacTeHue -
rOCTOMPUEMHUK.

Macrosteles laevis, Psammotettix
alienus, Empoasca pteridis, Javesella
pellucida Fabricius n Laodelphax striatellus
Fallen ca gOMUHAHTHM UMKagHM BUAOBE B
obpaboTBaemute noneTa, U OCHOBHO MO
nwouepHata, B Yewkara penybnuka
(Malenovsky and Auterer, 2002). Cnopeg
Hsakom aBTopu (Nickel, 2003; Nickel and
Hildebrandt, 2003), Te3n BMAOBE NECHO
ce 3ace/fiBaTt B arpooLeHo3n 1 Mectoobu-
TaHWsA C HapyLleHa CTPYKTypa, B paHHWUTe
CYKLLeCMOHHU eTanu.

Empoasca fabae e eguH Haii-
Cepro3HMTE MKOHOMMWYECKN BpeauTenu,
3acarawy oypaxHOTO NPOM3BOACTBO Ha
nwouepHa B CpegHua 3anag n CbenHe-
HWTE LWaTtu, Kato BMABT €XerogHo [Jo-
cTUra MKOHOMWYECKMS npar Ha BpegHOCT
(npe3 natoto) (Sulc and Lamp, 2007).
Livkagata uma 6orat M pasHoobpaseH
CNEeKTbP OT TOCTOMPUEMHULM, BK/IHOYBALL
220 Buga pacTeHus ot 26 cemelicTea, no-
ronsgmata 4act oT Kouto (62%) npuHag-
nexar koM cemelictBo Fabaceae (Lamp
et al., 1994).

Uukagnte ot poa Empoasca ca
Hali-uecTo cpeljawute ce n AokiafBaHu
HenpuaTenn no swuepHata B CBETOBEH
mMawab. B wu3cnegBaHe, MpoBefeHO B
pasnMyHu paiioHn Ha Eruvnet, Shebl un
konektme  (2008) ycTtaHoBsiBaT, 4e
Empoasca decipiens Paoli e eguHcTBEH
OCHOBEH BW[, cpef, uukagute ¢ MKOHOMMU-
yecko 3HaveHue npu M. sativa. B
AnbaHus, B pe3yntar Ha npoyysaHe Ha
eHTomMoayHaTa no nwuepHaTa, Kullaj n
Konektms (2005) cbobwasar 4 BUAa
umkagn (Cercopis sanguinolenta Scopoli,

particular Empoasca decipiens Paoli,
Euscelis lineolata, Psammotettix alienus
Dahlbom, Aphrodes makarovi Zachvatkin,
Austroagallia sinuata Mulsant & Rey,
Empoasca alsiosa Ribaut, Reptalus
quinguecostatus Dufour and others. Also,
he concluded that the ecology of the
species depending on various factors
such as the stage of development,
climate, season, and the host plant
presence.
Macrosteles laevis, Psammotettix
alienus, Empoasca pteridis, Javesella
pellucida Fabricius and Laodelphax
striatellus Fallen were dominant cicada
species in arable fields, and mainly alfalfa,
in the Czech Republic (Malenovsky and
Auterer, 2002). According to some
authors  (Nickel, 2003; Nickel and
Hildebrandt, 2003), those species easily
migrated to agroocenoses with disturbed
habitats in the early successional stages.

Empoasca fabae is one of the most
serious economic pests affecting forage
production of alfalfa in the Midwest and
the United States and the species
reached the economic threshold of harm
every year (in summer) (Sulc and Lamp,
2007). Cicada has a rich and diverse
range of hosts, including 220 species of
plants from 26 families, and the majority
of plants (62%) belong to the Fabaceae
family (Lamp et al., 1994).

Empoasca genus is the most
common and reported alfalfa pest
worldwide. In a study conducted in
different regions of Egypt, Shebl et al.
(2008) found that Empoasca decipiens
Paoli was the only major species with
economic importance among cicadas in
M. sativa.

In Albania, Kullaj et al (2005) studied the
alfalfa entomofauna and reported 4 cicada
species (Cercopis sanguinolenta Scopoli,
Ceresa bubalus Fabricius, Cicadella
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Ceresa bubalus Fabricius, Cicadella viridis
Linnaeus, Empoasca spp., Philaenus
spumarius Linnaeus), kaTo Haii-MHOrouuc-
NEHV ca npeAcTaBuTENU Ha pog Empoasca.
B MockoBcka ob6nact E. pteridis
npeobnagasa npes BTopara nosioBrHa Ha
BereTauuMoHHUS Nepuog Ha nouepHaTta,
3aefHo c BugoseTe Lepyronia coleoptrata
Linné n Euscelis plebeia Fallén, a npe3
nbpBaTta nosioBMHa - Sonronius binotata
Sahlberg n Philaenus spumarius (Girsova
et al., 2015).

Peguua aBTopu cbobuwasar, ve E.
pteridis e npeHocuTen Ha cTONOYP MO
nouepHata (Bogoutdinov et al., 2008;
Bogoutdinov, 2012; Bakunov and
Dmitrieva, 2015; Bréan, 2012).

Cicadella viridis (Cicadellidae) e
eH OT BaXHWUTE HEeNpuATENnN N NPeHocu-
TeN Ha naToreHu NpyY NKOHOMWYECKN BaX-
HU KynTypu (uapesuua, 035, MOPKOBY,
HSKOM OBOLHMK, nouepHa) (Duduk et al.,
2008; Ando et al.,, 2010; Janse and
Obradovic, 2010; Trivellone et al., 2012).
BuabT € NoNMBONTUMHEH, YMETO pasBuTue
npemmHaBa npe3 neT JflapBHU CTajus.
Kakto 1 npu Agpyrn HacekoMHW BEKTOPW,
MMa HapacTBall, MHTepec KbM M3yvyaBaHe
Ha MWKPOGHOTO CbOOLLECTBO, CBbP3aHN C
C. viridis, ¢ uen oTkpuBaHe Ha MUKPO-
opraHvu3mn, Kouto morar ga 6baar wus-
Nnon3BaHu KaTo asiTepHaTVBHU cTpaTernu
3a KOHTPO1.

Macrosteles laevis Ribaut, npeg-
ctasuten Ha Cicadellidae, ce nosBsiBa
BbB BMCOKa YMC/IEHOCT B CbBPEMEHHUTE
arpoueHosn B EBpona un e eguH oT
OCHOBHMTE BWAOBE B Cb3JajeHuTe
nacuwa (Remane, 2005). BuabT, Kakto n
apyrute npeacraBuTenu oT  poja
Macrosteles, npegnounta u obutasa
MeCcToobuTaHMs C HapylleHa CTPYKTypa,
kakto u TopeHn nacuwa (Nickel, 2003).
Lukagata e nonudpar v npeHocutesn Ha
cTonbyp no pacreHusiTa, kato passusa 3
nokoneHus Ha roguvHa (Tothova et al.,
2004, Olivier et al., 2009, Girsova et al.,
2015).

Euscelis plebejus Fallén e pgpyr
4yecTo cpellall ce BuA Npu noLepHaTa,

viridis  Linnaeus, @ Empoasca  spp.,
Philaenus spumarius Linnaeus). They
found that the most numerous were
Empoasca genus. In the Moscow region,
E. pteridis predominated in the second
half of the alfalfa growing season,
together with Lepyronia coleoptrata Linné
and Euscelis plebeia Fallén, and in the
first half of the season- Sonronius binotata
Sahlberg and Philaenus spumarius
(Girsova et al., 2015).

A number of authors reported that
E. pteridis is a carrier of Stolbur
phytoplasma in alfalfa (Bogutdinov et al.,
2008; Bogutdinov, 2012; Bakunov and
Dmitrieva, 2015; Br¢an, 2012).

Cicadella viridis (Cicadellidae) is
one of important insect pests and carrier
of pathogens in economically important
crops (corn, vineyards, carrots, some fruit,
alfalfa) (Duduk et al., 2008; Ando et al.,

2010; Janse and Obradovic, 2010;
Trivellone et al., 2012).

The species is polyvoltine whose
development goes through five larval

stages. There is a growing interest in the
study of the microbial community associated
with C. viridis as with other insect vectors
to identify micro-organisms that can be
used as alternative control strategies.

Macrosteles laevis Ribaut, a
representative  of the Cicadellidae,
occurred in high numbers in modern
agrocenoses in Europe and was one of
the main species in the new pastures
(Remane, 2005). The cicada, like other
Macrosteles species, preferred and
inhabited disturbed habitats as well as
fertiized  pastures  (Nickel, 2003).
Macrosteles laevis is a polyphagous and
carrier of stolbur and develops three
generations per year (Téthova et al.,
2004, Olivier et al., 2009, Girsova et al.,
2015).

Euscelis plebejus Fallén is another
common species in alfalfa, and the
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Kato O6uonorvaTa Ha Buga € pgobpe
n3BectHa (Girsova et al., 2015).

Psammotettix striatus Linnaeus e
OCHOBEH HenpuaTesn no nwexHuua u gpyru
3bPHEHW KYNTYpW Kato eyYemMuk, OBeC U
CblUeBpPEMEHHO Mo nouepHa (Kastalyeva
et al., 2016). B pesynrar Ha peset
roAVWHO Npoy4YBaHe, aBTOpWUTE CbObLLA-
BaT ye 22 pactutesHu Buga ot 10 cemeir-
CTBa, Ca roCTOMPMEMHULUM Ha BMAa, KaTo
cpen TAx Medicago sativa e eanH oOT
OCHOBHUTEe Ha P. striatus, npeHocuTen Ha
cToNn6yp No pacteHusTa.

Kato BaxHW BpegHu BuaoBe cpep
uukaguTe Mo ouepHarta, B NpoyyBaHus
npes MuHanMsa Bek, ce cbobliasat U
Paraphlepsius  apertinus Osborn &
Lathrop (Nielson, 1968) n Paraphlepsius
(Sabix) irroratus Say (Chiykowski, 1985),
KaTo MocnefHuAaT € 4ecTo CpeljaH Bufa
npu QAeTenMHa W pas/iMyHU TPEBHU W
naeBenHyn BUAOBE.

Austroagallia sinuata Mulsant &
Rey e BuA, YCTaHOBEH MO pPas/iMyHu
rocTonpMeMHMUM, cpes KOUTo W ntoLepHa
B lepmanusa, Wtanua, Typuma (Nickel,
2003; Mazzoni, 2005).

Ot cemelictBo  Aphrophoridae,
Philaenus spumarius Linnaeus e eanH ot
Hali-4ecTo cpelwjalTe ce BuAOBE Npu
6o6oBuUTE KYNTYpTU. B pesyntar Ha
WHTEPECHN acnekTu OT HeroBoTo 6uosio-
TMYHO pa3BuTUE, OT AEeCeTUNETUS BULABLT €
06EKT Ha rofIiMO BHMMaHME OT CTpaHa Ha
6uono3n. Toil e eguMH OT Hal-LIMpPOoKo
npoyysaHn BuAOBe B o06sacTTa  Ha
ekonorusta u reHetukata (Yurtsever,
2000). Limkagata uma KOCMOMOJIUTHO pas-
npocTpaHeHne, MHOTO rofisiMO pasHoobpa-
31e Ha MecToobuTaHuUs U CUHO U3pa-3eH
nosos aumopcnsbm (B 3aBUCMMOCT OT
pasnMyHMTe reorpadickn parioHn). BugbT
N3CMyKBa pPacTUTENEH COK OT KCcuiemara,
a HUMMTe ypes CIIHKOOTAENsHE obpa-
3yBaT nsiHoob6pa3Ha cMec Mo fuctata,
KOATO 0brpaxga TAXHOTO HEXHO U MEeKO
TANO U MM OCUrypsiBa M3BECTHAa 3awuTa
OT U3cyllaBaHe 1 HanageHue oT XULLHULUN
(Ossiannilsson, 1978). bnarogapeHune Ha
CBOSITA ro/iAiMa bBKABOCT U NPUCNOCO-

biology of the species is well known
(Girsova et al., 2015).

Psammotettix striatus Linnaeus is a
major pest of wheat and other cereal
crops such as barley, oats, and alfalfa at
the same time (Castaleva et al., 2016). As
a result of a nine-year study, the authors
reported that 22 plant species from 10
families were hosts of the species among
them Medicago sativa is one of the main
hosts. Psammotettix striatus is a carrier of
stolbur on the plants too.

Paraphlepsius apertinus Osborn &
Lathrop (Nielson, 1968) and Paraphlepsius
(Sabix) irroratus Say (Chiykowski, 1985)
also were reported as important harmful
species among alfalfa cicadas in studies
of the last century (Chiykowski, 1985).
The latter cicada was a common species
in clover and various grass and weed
species.

Austroagallia sinuata Mulsant &
Rey is a species found in various hosts,
including alfalfa in Germany, Italy, Turkey
(Nickel, 2003; Mazzoni, 2005).

Philaenus  spumarius Linnaeus
(Aphrophoridae) is one of the most
frequently occurring species in legumes.
As a result of interesting aspects of its
biological development, for decades the
species had received much attention from
biologists.

The species was one of the most widely
studied species in the ecology and
genetics area (Yurtsever, 2000). Cicada
had a cosmopolitan distribution, a wide
variety of habitats and strong sexual
dimorphism (depending on different
geographical areas). Philaenus spumarius
sucked the plant juice from the xylem, and
the nymphs, through salivary separation,
formed a foamy mixture on the leaves.
The foamy mixture surrounded their
delicate and soft body and provided some
protection from drying and predator attack
(Ossiannilsson, 1978). The species was
characterized by hundreds of hosts
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6umoct, B EBpona P. spumarius ce
Xapakrepmususpa CbC CTOTUUM  TOCTO-
npueMHUUW, Bapupawy OoT TPeBHW [0
ObpBECHN  BUAOBE, BK/IOUMTENHO U
NMBagHN pacTeHus, OWIKA UK Xpactu
(Yurtsever, 1999). Hai-npegnountaHu ca
asoTpukcupauTe Tpesmctu 60608BU pac-
TEHUS U HSAKOM APYrn, KOUTO CbAbpXaT
BUCOKA KOHLEHTpauMsa Ha aMWUHOKWCEVHU
(Medicago sativa, Trifolium spp., Vicia
spp., Xanthium strumarium ca Hali-
npegnountaHn) (Byers et al., 2001).
Philaenus spumarius e nonueonTn-
HEeH BUA, KaTo B HAKOW YacTu Ha Mbpuus,
BputaHckuTe 0CTPOBU U HSAKOM 06/1aCcTH B

Typuuss, BUABT Ce nNposBsiBA KaTo
6usonTuHeH (Yurtsever, 1999).
Hyalesthes obsoletus  Signoret

(Cixiidae) e wmpoko pasnpocTpaHeH no-
nncpar, KOMTO NpegnoynMTa TPEBUCTU rOC-
TONPUEMHULN, BKIIOYMTENHO U NiOLepHa
(Milanesi et al., 2005; Riolo et al., 2012).
Tbil KaTo BUABLT 3MMYyBa B CTaAuin napea,
caM0 MHOTOroAMLLIHN pacTUTeNIHU BUAOBE
CNyXaT KaTo rocTonpueMHuuM, BbPeKn
ye Bb3PACTHUTE UHAMBUOU MOXE ga ce
OTKpUAT BBPXY LUMpOKA rama OT AOMNb/i-
HUTESTHU KYNTYpU KaTo W3TOYHMUM Ha
XpaHa. Hyalesthes obsoletus e npeHocu-
Ten Ha cTtonbyp No pacTeHusita U cnepg
Kato ce MHpekTMpa, ocTaBa nNpeHocuTesn
Ha dmTonnasMeHn MHGEKUUN 3a ocTaHa-
narta yacT ot xuBoTa cu (Bfezikova and
Linhartova, 2007; Weintraub, 2010).
Reptalus panzeri Low (Cixiidae) e
cbWo nonudpar, KOWTO ce nosesiBa Mo
€/lHO 1 CbLo Bpeme 3aegHo ¢ H. obsoletus,
HO HE e TOJIKOBa LLUMPOKO pasnpocTpaHeH
(Weintraub, 2010). B Cbpbus, Jovic n
apyru (2009) yctaHossiBaT, ye R. panzeri
MOXe f[a e BekTop Ha huTonniasmeHu
WHpEKLMIN, NPUYMHABALLN CTONGYP.
CemeiictBO Membracidae Rafinesque
(Hemiptera: Cicadomorpha) e ronsmo u
BKNtoUBa 0kono 3500 M3BeCTHN BUOOBE B
ceeta (Dietrich, 2008; Deitz et al., 2011).
MpencTaBuTennTe Ha TOBa CEMENCTBO ca
WHTEPECHN HEe caMO0 CbC CBOUTE CTPaHHU
¢opmMM, HO U HEOOWKHOBEHOTO CWU
nosegeHve. MHoOro OT TaAX o6pasysar

ranging from grasses to tree species in
Europe, including meadow plants, herbs,
and shrubs due to its great flexibility and
adaptability (Yurtsever, 1999).

The nitrogen-fixing herbaceous legumes
and some others that contain high
concentrations of amino acids were the
most preferred by cicadas (Medicago
sativa, Trifolium spp., Vicia spp., Xanthium
strumarium) (Byers et al., 2001).

Philaenus  spumarius was a
multivoltine species, and in some parts of
Greece, the British Isles and some areas
in Turkey, the species exhibited as a
bivoltine (Yurtsever, 1999).

Hyalesthes obsoletus  Signoret
(Cixiidae) is a widespread polyphagous
that prefer herbaceous hosts, including
alfalfa (Milanesi et al., 2005; Riolo et al.,
2012). The species wintered in a larval
stage and only perennial plant species
served as hosts although adult individuals
can be found on a wide range of
additional crops as food sources.

The species was a carrier of stolbur and
once infected, remained a carrier of
phytoplasma infections for the rest of its
life (Brfezikova and Linhartova, 2007;
Weintraub, 2010).

Reptalus panzeri Low (Cixiidae)
was also polyphagous, which appeared at
the same time with H. obsoletus but was
not as widespread (Weintraub, 2010). In
Serbia, Jovi¢ et al. (2009) found that R.
panzeri may be a vector of phytoplasma
infections causing stolbur.

Membracidae Rafinesque (Hemiptera:
Cicadomorpha) is a large family and
includes some 3500 known species in the
world (Dietrich, 2008; Deitz et al., 2011).

The species from that family are
interesting not only for their strange
shapes but also for their unusual

behavior. Many of them form large and
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rofleMy 1 4ecTo 3abenexmmm cTpynsaHus
OT flapBu WAK Bb3pacTHU nHamsngn. Oc-
BEH TOBa, HAKOU MeMbpauuan nposiBasat
MyTya/im3bM 3aefHO CbC CcounaHuTe
MpaBKku, KOUTO acouuaumm morat fJa
6baat nosnesHu 3a pacteHusaTa (Deitz et
al., 2011). Karo usno, BuagoBeTe He ce
cuMtat 3a CEepuO3HM CEsICKOCTOMAaHCKM
WA TOPCKM BPEAWUTENW, BbBMNPEKU 4e
HSKOM MEXaHW4YHO HapaHsBaT cTbbnara
Ha pacTeHuaTa Npu siiuecHacsHe.

Meneguzzi (2009) poknagea, ue
Ceresa nigripectus Remes Lenicov
(Membracidae) e eanH oT Haii-4yecTo cpe-
wawute ce uukagHu BMAOBE MO ntoLep-
HaTa B ApPXEHTMHa, KaTto BUABLT € Chblye-
BPEMEHHO MPEHOCUTEN Ha (hUToNNA3MEHN
nHpekymmn. Ceresa bubalus Fabricius e
OPpYyr pasnpocTpaHeH npeacTaBuTen Ha
TOBa CEeMeNncTBo, kato npegnounTa Aa
cHaca giuara cu Bbpxy 1-3 roguliHu
KMOHW Ha LUMPOKONUCTHW AbpBeTa U
Xpactu, a KynTypu Kato fwouepHa wu
yepBeHa JeTenuHa cnyxaT kato Hali-
[OOGBP UM3TOUYHMK 3a XpaHa Ha sapsuTe
(Swierczewski and Stroiriski, 2011).

OnosHaBaHeETO Ha BuMAoBeTe OT
nogpaspep Fulgoromorpha n Cicadomorpha
npu nwouepHa 4pes ayHUCTUYHO-EKO-
NnornyHo npoyysaHe B LleHTpanHa EBpona
€ CbLUecTBEeHO NnofobpeHo npes nocneg-
HUTE fgeceTwnieTus, 6narogapeHve Ha
Hanpegbka B MO3HAHMATA KakTO Ha TAX-
HaTa TakCOHOMMUS, Taka U Ha 61OIOTUS M
(Holzinger et al., 2003; Nickel, 2003).
MonyyeHnTe 3HaHUS NpefoCcTaBAT AOMb/-
HUTE/HA MHGOpMauMa 3a  Bpb3kata
MeXxay BUAOBETE U TUNMyHaTa UM cpega
Ha obutaHme (Mazzoni, 2005).

MPOYUBAHNA B BbTAPUA

B Bbuarapus, nbpBu cBefeHus 3a
BWAOB CbCTaB Ha UMKaaM Npu nouepHa
cbobwasa Yosifov (1962) n koHcTaTupa
20 Buga uukagn: Empoasca pteridis,
Laodelphax striatellus  (Psammotettix
striatus), Macrosteles laevis Ribaut,
Aphrodes costatus Panzer, Lepironia
coleoptrata Linnaeus, Limotettix
(Scleroracus) corniculus Marshall, Hardya

often noticeable clusters of larvae or
adults. In addition, some species exhibit
mutualism together with social ants, which
associations may be beneficial to plants
(Deitz et al., 201). In general, the species
are not considered to be serious
agricultural or forestry insect pests,
although some of them mechanically
damage the plant stems during the
oviposition.

Meneguzzi (2009) reported that
Ceresa nigripectus Remes Lenicov
(Membracidae) was one of the most
common alfalfa cicadas in Argentina and
the species is also a carrier of
phytoplasma infections.

Ceresa bubalus Fabricius was another
common member of that family, preferring
to lay their eggs on 1-3-year-old branches
of deciduous trees and shrubs. Crops
such as alfalfa and red clover served as
the best source of food for the larvae
(Swierczewski and Stroiriski, 2011).

The awareness for species from the
Fulgoromorpha and Cicadomorpha
suborder in alfalfa through a faunal
ecological study in Central Europe has
been considerably improved in recent
decades thanks to advances in
knowledge of both their taxonomy and
biology (Holzinger et al., 2003; Nickel,
2003). The knowledge provided additional
information  about the relationship
between species and their typical habitat
(Mazzoni, 2005).

STUDIES IN BULGARIA

In Bulgaria, the first information on
the species composition of cicadas in
alfalfa was reported by Yosifov (1962). He
found 20 species: Empoasca pteridis,
Laodelphax striatellus  (Psammotettix
striatus), Macrosteles laevis Ribaut,
Aphrodes costatus Panzer, Lepironia
coleoptrata Linnaeus, Limotettix
(Scleroracus) corniculus Marshall, Hardya
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(Hardya) tenuis Germar, Caligypona
minuscula  Horvath,  Selenocephalus
obsoletus Germar, Hysteropterum
grylloides F., Psammotettix confinis
Dahlb., Tettigometra reticulates Pnz.,
Euscelis plebeia Fallén, Asiraca
clavicornis  Fabricius,  Dryodukgades
reticulates  Sign, Balclutha punctata
Fabricius, Balclutha saltuella Kirschbaum,
Hyalesthes obsoletus Signoret, Cicadella
viridis Linnaeus, Dikraneura molicula Boh.
Cpep TAX B Haii-BMCOKa YMCMEHOCT ca
Empoasca pteridis wun Psammotettix
striatus.

Mo-kbcHO, Bajryamova (1976, 1982)
CcbobLiaBa kaTo XapakTepHM BpeauTenu
no swouepHata Empoasca pteridis,
Macrosteles laevis, Euscelis plebeia
Fallén, Aphrodes bicinctus Schrank,
Cicadella viridis Linnaeus, Philaenus
spumarius Linnaeus, Psammotettix
alienus Dahlbom, P. provincialis Ribaut.
Popova (1968) yctaHoBsiBa 18 BMaa
umkaam npu nwouepHara: Cicadella viridis
Linnaeus, Lepironia coleoptrata Linnaeus,
Aphrodes bicinctus Schrank, Reptalus
quinguecostatus Dufour, Ceresa bubalus
Fabricius, Asiraca  flavicornis F.,
Philaenus spumarius Linnaeus, Cixium
desertorum  Fibr., Macrosteles laevis
Ribaut, Scleroracus decumanus Kontk.,
Empoasca pteridis, Deltocephalus sp.,
Anacerataquallia  sp., Artianus  sp.,
Philaenus spumarius Linnaeus, Cercopis
sanguinolenta Scopoli, Macrosteles sp.,
Macrosteles guadripunctata Kbn.,
Aphrodes fuscofascitus Gn.,
Selenocephalus obsoletus Germar. ABTO-
pbT cbobLaBa Kato AOMUHaHTeH Bug E.
pteridis n npepactaBs obuwiara 4yucneHa
AVHaMuKa Ha uukKaguTe Mo JouepHara.
Atanasova (2011), npoyuBaiikn BpegHaTa
eHToMOohayHa MO MHOrOANCTHA U Tpu-
nncTHata nouepHa cbobuwasa Cicadella
viridis, Empoasca pteridis, Philaenus
spumarius u Cercopis vulnerata Rossi
(Cercopidae).

B bBbarapua uHgopmauusata 3a
Tasw rpyna HenpuaTenu npu M. sativa e
ockbgHa. lMo-rosiiMa 4yacT OT npoyyBa-

(Hardya) tenuis Germar, Caligypona
minuscula  Horvath,  Selenocephalus
obsoletus Germar, Hysteropterum
grylloides F., Psammotettix confinis
Dahlb., Tettigometra reticulates Pnz.,
Euscelis plebeia Fallén, Asiraca
clavicornis  Fabricius,  Dryodukgades
reticulates  Sign, Balclutha punctata
Fabricius, Balclutha saltuella Kirschbaum,
Hyalesthes obsoletus Signoret, Cicadella
viridis Linnaeus, Dikraneura molicula Boh.
Among them, Empoasca pteridis and
Psammotettix striatus were in the highest
numbers.

Later, Bayryamova (1976, 1982)
reported as characteristic cicada pests in
alfalfa Empoasca pteridis, Macrosteles
laevis, Euscelis plebeia Fallén, Aphrodes
bicinctus  Schrank, Cicadella viridis
Linnaeus, Philaenus spumarius Linnaeus,
Psammotettix alienus Dahlbom, P.
provincialis Ribaut. Popova (1968)
identified 18 species of cicadas in alfalfa:
Cicadella viridis Linnaeus, Lepironia
coleoptrata Linnaeus, Aphrodes bicinctus
Schrank, Reptalus guinguecostatus
Dufour, Ceresa bubalus Fabricius,
Asiraca  flavicornis F., Philaenus
spumarius Linnaeus, Cixium desertorum
Fibr., Macrosteles  laevis  Ribaut,
Scleroracus decumanus Kontk.,
Empoasca pteridis, Deltocephalus sp.,
Anacerataquallia  sp., Artianus  sp.,
Philaenus spumarius Linnaeus, Cercopis
sanguinolenta Scopoli, Macrosteles sp.,
Macrosteles qguadripunctata Kbn.,
Aphrodes fuscofascitus Gn.,
Selenocephalus obsoletus Germar. The
author reported E. pteridis as dominant
species and presented the population
dynamics of cicadas in alfalfa. Atanasova
(2011), studying the harmful entomofauna
of Multifoliate and trifoliate alfalfa
varieties, reported following cicadas:
Cicadella viridis, Empoasca pteridis,
Philaenus spumarius and Cercopis
vulnerata Rossi (Cercopidae)

In Bulgaria, information on that
group of cicadas in M. sativa is scarce.
Most cicadas studies focused on cereals
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HUATa NPy UMKaguTe ce HacO4YeHUW KbM
xntHute kynTypu (Karadjova and Krusteva,
2017; Karadjova and Krusteva, 2016). BHu-
MaHVe Ha npobsema ¢ uMkagute ce otaens
N NPU HAKOW ApYrM KyNTypu y Hac Kato
HAKOW 3e1eHYYKOBM 1 efHOroANLWLHN 6060BM
(Bogatsevska et al., 2008; Zhekova, 2012).
Heobxognmoctra OT no-3agbfi-
604YeHO NpoyyBaHe Ha UMkaauTe npu nio-
LuepHata npousTuya OT HepocTaTbyHaTa
UHpopmaums 3a Te3n BugoBse. 1o HacTos-
LM MOMEHT Y Hac ca npoBefeHu npeau

BCMYKO  DayHWUCTUYHWM  M3CNeaBaHust
OTHOCHO NpeACcTaBUTENIMTE Ha Nnoapaspes
Fulgoromorpha " Cicadomorpha

(Hemiptera) B pas3nnyHu reorpadicku
palioHn Ha cTpaHarta. OnpefensHeTo Ha
BUAOBWUS CbCTaB W MONynaumoHHa nabT-
HOCT Ha UMKaguTe Mpu ouepHa we nog-
MoMOrHaT HamuMpaHeTO Ha pauuoHaHu
PEeLLEHMS 3a KOHTPO/ Ha TAXHATa 4ucrie-
HOCT W onpegensiHe Ha CpOKOBETE 3a
6opba ¢ Tax.
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