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PE3HOME

Tpuncute ca CepuosHn BpeanTesnm
npu passiMyHn KynTypu 1 06MKHOBEHO ca
CUNHO npucnoco6mmun. Tasn aganTMBHOCT
ce OTpassiBa B CMocobHOCTTa MM Jda ce
XpaHAT BbPXY pasvMyHM BUAOBE TOCTO-
NPUEMHULN, BK/IOYUTEIHO U JIIOLEPHA, U
[a HaHacaT cbluecTBeHu Bpegn. Jlutepa-
TYpHUAT 0630p 3a npeacTaBuTENNTE Ha
paspes Thysanoptera B ntouepHoBaTa
arpoLieHo3a o6xBallla OCHOBHM W WKOHO-
MUYECKN BaKHW BMAOBE TPUMCK MO CBeTa
n B bBbnrapus, kouto B pesynTtar Ha
XpaHuWTenHata cu pAeiiHocT nosBpexaaT
BereTaTvBHU U PenpoayKTUBHU OpraHu, u
npean3BMKBaT MKOHOMUYECKU 3arybu u
pegyumpaH OobuB Ha hypax n cemeHa.
MocoyeHn ca BpPeAOHOCHWTE cTaguu oT
pasBMTVETO Ha BWAOBETE, KAKTO U 4yB-
CTBUTENHUTE (peHoha3n Ha nwuepHaTa,
npe3 KOMTO HENPUATESITE HaHaCAT Haii-
CbLLECTBEHM NOBpPEN.

KntouoBn agymu: Thysanoptera,
BMAOBE, MExaHM3MbT Ha noBpeaa,
NoLEPHOBA arpoueHo3a

MPOYUBAHUA B UY>XXBUHA

OT paspeq Thysanoptera B cBeTa
ca m3BecTHM okono 6 000 Buaa (Bhatti,
2006; Thrips Wiki, 2015). Te ce knacugum-
umpat B gga nogpaspefga Terebrantia n

SUMMARY

Thrips are serious insect pests in
various crops. Generally, they are highly
adaptable. This adaptability is reflected in
their ability to feed on different plant
hosts, including alfalfa, and to cause
substantial damage.

The literature review of Thysanoptera
species in alfalfa agrocenosis included
economically important thrips in the world
and in Bulgaria. As a result of their
nutritional  activity,  thrips  damage
vegetative and reproductive organs,
causing economic losses and reduced
forage and seed yields.

It indicated the harmful stages of the
thrips development as well as sensitive
alfalfa phases, through which the insect
pest causes considerable damage.

Key words: Thysanoptera,
species, mechanism of damage, alfalfa
agrocenosis

STUDIES ABROAD

Thysanoptera order is known for
about 6.000 species in the world (Bhatti,
2006; Thrips Wiki, 2015). They are
classified in two suborders Terebrantia
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Tubulifera, cbabpXxaly WeCT ceMelicTBa,
OT KOMTO MeT NpuHaganexart kbM Terebrantia
(Adiheterothripidae, Aeolothripidae,
Fauriellidae, Merothripidae n Thripidae) n
efHo - kbm Tubulifera (Phlaeothripidae)
(Fauna Europaea Secretariat), kato 93%
OT TpWUMCUTE NpuHag/exar KbM CeMmeli-
ctBata Thripidae n Phlaeripididae (Mound,
1997). B cBeToBeH mawab camo 1% ot
onncaHuTe BWAOBE Ca WKOHOMUYECKU
BpeaHu (Mound and Teulon, 1995), noka-
TO Ha Pas/IMYHUTE KOHTMHEHTM 6poAT Ha
BpegHuTe Bngose oT Thysanoptera MHOro
pagko ce pobnwkasa pno 10 Buga
(Gahukar, 2004). B 1031 CMWUCDBA, KaTo
efHn OT Hanh-BpegHuTe B EBpona ce
cuntar Frankliniella occidentalis Pergande,
F. intonsa Trybon (Kirk and Terry, 2003;
Raspudi¢ et al., 2009) n Thrips tabaci
Lindeman (De Jager et al., 1997). Tpun-
CcuUTe, KOUTO Cca CEepuOo3HM HenpusaTenu
npu pasnuuHn Kyntypu, obMKHOBEHO ca
CW/IHO npucrnocobummn. Tasm aganTMBHOCT
ce oTpassiBa B CMOCO6GHOCTTa MM fa ce
XPaHAT BbPXY pas/iyHW BUAOBE TOCTO-
NPUEMHULM U Aa HaHaCAT CblUEeCTBEHU
Bpean (Morse and Hoddle, 2006). N3non-
3Balikyn BMCOK pPenpoAyKTMBEH NoTeHuuan
N KpaTko BPEME Ha pa3MHOXaBaHe, Te
6bp30 yBenuuaT nonynauMoHHaTa Cu
NABLTHOCT MpU  GAronpuUSATHU  YC/I0BUS
(Mound, 1997). MapTeHoreHesaTa, B KOM-
6uHaLmMsa ¢ 06paTHOTO KpbCcTocBaHe B F1,
MOXe [Ja [fgoBefe [0 TOBa, 4Ye envH
XKEHCKM Bb3pacTeH nHameua ga copmupa
u3usno Hoeo nokoneHve (Mound and
Tuelon, 1995). OcBeH ToBa, NapTeHOreHe-
3aTa M 06paTHOTO KPbCTOCBaHe npwu
PE3NCTEHTHN KbM WHCEKTULMAMN >XEHCKU
UHAMBUAN, MOXe ga Josede A0 6bp30
HapacTBaHe Ha nonynauusTa, ycToinumsa
KbM WHCEKTULMAMW, KOETO AOMBbHWUTENHO
nognomara TAXHOTO agantupaHe. Cpas-
HUTE/THO LUMpOKaTa TOJIEPAHTHOCT KbM
XpaHata noBuliaBa [bBKABOCTTa, KOATO
Nno3BoJIiBa Ha WHBA3MBHUTE Tpuncu pJda
ouenseBar B HOBa cpefa, C OrpaHu4yeHo
pasHoobpa3ne OT T[OCTONPUEMHULN U
yBenuyaBa ctabunHoCTTa Ha nonynaumsTa,
[Opu Npu OTCBHCTBUE Ha NpeanovmTaHus

and Tubulifera, containing six families,
five of which belong to Terebrantia
(Adiheterothripidae, Aeolothripidae,
Fauriellidae, Merothripidae n Thripidae) n
efHo - kbm Tubulifera (Phlaeothripidae)
(Fauna Europaea Secretariat). To the
families and Thripidae Phlaeripididae
belongs 93% of thrips (Mound, 1997).
Globally, only 1% of the species
described are economically harmful
(Mound and Teulon, 1995) while the
species numbers very rarely approached
10 in many continents (Gahukar, 2004).

In that sense, one of the most harmful in
Europe were considered Frankliniella
occidentalis Pergande, F. intonsa Trybon
(Kirk and Terry, 2003; Raspudi¢ et al.,
2009), and Thrips tabaci Lindeman (De
Jager et al., 1997). Serious harmful thrips
in various crops usually were highly
adaptable. That adaptability was reflected
in their ability to feed on different host
species and caused considerable damage
(Morse and Hoddle, 2006).

Thrips rapidly increased their population
density under favorable conditions using
high reproductive potential and short
breeding times (Mound, 1997).

Parthenogenesis, in combination with F1
cross-over, can cause a female adult to
form a whole new generation (Mound and
Tuelon, 1995).

Also, parthenogenesis and crossover in
insecticide-resistant female individuals
can lead to rapid insecticide-resistant
population growth. That further aided their
adaptation.

The relatively broad food tolerance
increased thrips flexibility that allows
invasive thrips to survived in a new
environment. There was a limited diversity
of hosts in this environment, which
increased the stability of the population,
even in the absence of the preferred plant
species (Mound, 1997).
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pactuteneH sug (Mound, 1997).
UncneHocTTa Ha BpegHuTe Tpuncu
BbPXY JllOLEepHaTa CU/IHO 3aBUCKu OT Mpo-
ObKUTENHOCTTa Ha dpeHodhasa LbTex
N KayecTBOTO Ha npauweua (Trdan et al.,
2005).
CewmeiictBo Thripidae e Hai-rons-
MOTO CEMEIWCTBO, BK/IHOYBALLO WMKOHOMMU-
YEeCKU Hali-BaXXHWTE HEMpUATENM OT pas-
pes Thysanoptera no KynTypHuUTE pacTe-
HUA B cBeToBeH Mawab (Mound, 2002;
Bhatti, 2006). To cbabpxa 1970 onucaHu
Bnga n 287 poga, cpef KOUTo OCHOBHaTa
rpyna ce xpaHu, nospexja u ce pasMmHo-
)XaBa BbpXy nMcTHaTa maca u/wam LBeTo-
BETe Ha pacTeHusTa, a camo HSAKOJMIKO BU-
fa ca obnurathHn xmwHuum (Mirab-balou
et al., 2011b; ThripsWiki, 2015). KaTo
Hali-BaXXHN HEMPUSTENW, Pa3NPOCTPaHEHN
He camo B CALL, Ho u B EBpona, Reitz n
cbTpyaHuum  (2011) cbobuwasatr F.
occidentalis, T. tabaci, T. palmi Karny n
Stenchaetothrips biformis Bagnall. Hakon-
KO Buga ot popf Scolothrips ca n3BecTHU
Kato 06/MraTHU XULLHULM Ha TeTpaHuxo-
BuTe akapu (Mirab-balou et al., 2011b).
CewmelictBo Fauriellidae BknouBa 3
poga (Mound et al., 1980), Adiheterothripidae
€ NpeacTaBeH OT eguH pog u neT Buga,
KOWUTO ca no-ckopo cnabo nssectHn (Mound,
2002), a cemeiictBo Merothripidae Hood
BKIouBa 15 BMAa, KOMTO OOGWKHOBEHO
obutaBat MbPTBM KNOHKM UM onagana
JIMCTHA Maca, KbAETO BEpoATHO ce
XpaHAT ¢ rbouyHa xmdm (Mound, 2011).
CewmeinctBoTo Aeolothripidae Bk/ou-
Ba 190 Bmpga n 23 popa B CBETOBEH
Mawiab, KoMTo ce cpewar no uBeToBeTe
Ha CBOMTE rOCTONPUEMHULN 1 OCHOBHO Ce
XPaHAT ¢ (hiopanHy TbkaHu Ha 1apBu Ha
Apyrv Bugose oT Thysanoptera n masku
apTponoau (akapu, ncunnan, 6enoKPUNKn
n ap.), obutaBawm LBETOBETE Ha pacTe-
HusaTa (Tyagi et al.,, 2008; Mound, 2011;
Thrips Wiki, 2015). Bb3pacTHUTE UHOUBU-
OV ¥ NapBU Ha MHOro NpeacTtaBuUTesin oT
TOBa CEMEICTBO ca (paky/NTaTUBHU XULL-
HULUW, BBMPEKN Ye HSAKOM OT THAX ca pac-
TuTenHoaaHu (Tyagi et al., 2008). Cnopep,
Hoddle (2003), B no-tonauTe paioHun Ha

The harmful thrip number on alfalfa
strongly depended on the duration of the
flowering stage and the quality of pollen
(Trdan et al., 2005).

The Thripidae family is the largest
family, including the most economically
important thrips species of crop plants
worldwide (Mound, 2002; Bhatti, 2006).

It contained 1970 species and 287
genera. On the leaves and/or the plant
flowers the main thrips group fed,
damaged and reproduced and only a few
species were obligate predators (Mirab-
balou et al., 2011b; ThripsWiki, 2015).
Reitz et al. (2011) reported that the most
important pests spreading not only in the
US but also in Europe were F.
occidentalis, T. tabaci, T. palmi Karny n
Stenchaetothrips biformis Bagnall. Several
species of the Scolothrips genus are
known as obligate predators of tetranychus
mites (Mirab-balou et al., 2011b).

The Fauriellidae family included 3
genera (Mound et al, 1980) and
Adiheterothripidae - one genus and five
species that were rather poorly known
(Mound, 2002). Merothripidae Hood family
included 15 species that usually inhabited
dead twigs or leaf litter where they
probably fed on fungal hyphae (Mound,
2011).

Aeolothripidae family included 190
species and 23 genera worldwide that
occurred in the flowers of their hosts and
fed mainly on the floral tissues of other
Thysanoptera larvae species, and small
arthropods (mites, psyllids, white wings,
etc.) inhabiting the plant flowers (Tyagi et
al., 2008; Mound, 2011; Thrips Wiki,
2015). Adult individuals and larvae of
many species of that family were optional
predators, although some were
herbivorous (Tyagi et al., 2008).

According to Hoddle (2003), in warmer
regions of the world, a considerable species
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CBeTa, 3HauuTeneH 6poi BMaoBe OT TOBa
CEMENCTBO ca 06AMraTtHM  XULHULM.
Cbobwasa ce, ye 80% oT BMAoOBeTE,
npuHagnexawy kbMm pof Aeolothrips ca
XULWHULKM, KOUTO WrpasT BaxHa pons
3aelHO C [OpyrM nosesHu areHtu B
6MONOTNYHMA KOHTPON Ha putodarHute
Tpuncu (Loomans et al., 1995).
Moppaspen Tubulifera ce cbecTom
ot okosio 3500 Buaa n 450 popga, BK/IO-
yeHun B egHO cemeicTBo — Phlaeothripidae n
ase nogcemeiictea — Idolothripinae w
Phlaeothripinae (Thrips Wiki, 2015). Hsikon
YCTAHOBEHU BMJa Ce XPaHAT C rbOUYKMY,
HO MOBEYeTO ca BpeauTenu u npepno-
ynuTaT Aa ce XpaHaT C McTa Unu LBeTose
(Mound, 2011). EgHM OT OCHOBHUTE He-
NpUATEsIA, YCTaHOBEHU B Pas/iMyHU YyacTu
Ha cBeTa, ca NpeAVMHO BUAO0BeETe OT poj
Haplothrips, kato ronsam 6poil oT TAX
XMBESIT B LIBETOBETE Ha pacTeHusi oT ce-
MencTBO Asteraceae, Poaceae, Cyperaceae
n Fabaceae (Mound and Minaei, 2007).
CnepoBatesniHo, Thysanoptera ce
Xapakrepusupa ¢ MHoroobpasme oT 6uo-
NOTMYHN BUAOBe, T.e. XULHWULUK, pacTu-
TE/IHOAAHN W XpaHewm ce C bOUYKK.
VikoHOMUYeCKM BadkKHUTE HenpuatTenu no
nouepHaTta u apyru 3emMmenenckun Kyntypu
OVPeKTHO  noBpexpaTr  pactuTesnHata
TbKaH NpW XpaHeHe wAu npUYnHABAT
KOCBEHa noBpefa upe3 npefaBaHe Ha
naTtoreHHn WHgekuun, 1 no-cneumanHo
Bupycu (Mirab-balou et al., 2011a).
MpeacrtaButenute  OT  paspeq
Thysanoptera ce cpeLiar MHOro 4ecTto B
arpoueHosarta Ha MHororoavHuTe 6060-
BW KYNTypuW, BKIKOYUTESTHO U NIOUEepHa.
KpaTkmaT uukba Ha passutue npu 6naro-
NPUATHU YC/I0BUA U TAXHATa CNOCOBHOCT
Ja ce pasnpocTtpaHsBar 6bp30o  (upes
€CTeCTBEH MofeT, Bb3AyLHUTE Macu wu
Ap.) nognomaraT BpegHata UM AeliHOCT.
Te umarT nNpobuBHO-CMyYell YCTeH ana-
paTt, 4Ype3 KOWTO WHXEeKTUpaT eH3UMKn B
pacTuTenHuTe YyacTu, Npyu KOeTo npoTuyar
6MOXMMUYHN NpOoMeHU. Bcnepncteue Ha
TOBa M3CMYKBAT pacTuTesieH cok. Pesyn-
TaT OT HaHeceHaTa noepeja e Hapylia-
BaHe Ha pactexa u usvonoruaTa Ha

number of that family were obligate
predators. It was reported that 80% of the
species belonging to the Aeolothrips
genus were predators that played an
important role, along with other beneficial
agents, in the biological control of
phytophagic thrips (Loomans et al., 1995).

The Tubulifera suborder consisted
of about 3500 species and 450 genera
included in one family - Phlaeothripidae
and two subfamilies - Idolothripinae and
Phlaeothripinae (Thrips Wiki, 2015). Some
species fed on fungi, but most were pests
and preferred to feed on leaves or flowers
(Mound, 2011). One of the main pests
found in different parts of the world were
mainly species of the Haplothrips genus,
and a large number of them living in the
plant flowers of the family Asteraceae,
Poaceae, Cyperaceae, and Fabaceae
(Mound and Minaei, 2007).

Therefore, Thysanoptera is
characterized by a diversity of biological
species - predators, plant-eating and
fungus-eating species.

Economically important alfalfa and
other crop pests directly damaged plant
tissue when fed or caused indirect
damage through the transmission of
pathogenic infections, in particular viruses
(Mirab-balou et al., 2011a).

Thysanoptera species are very
often meet in the agrocenosis of perennial
legumes, including alfalfa.

The short development cycle under
favorable conditions and their ability to
spread rapidly (through natural flight, air
masses, etc.) support their harmful activity.

They have a pierce-sucking oral
apparatus through which they inject
enzymes into the plant parts, causing
biochemical changes. As a result, thrips
suck out plant juice. Result of the inflicted
damage is a disruption of plant growth
and physiology, deformation and wrinkling
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pacTeHusiTa, gedopmvpaHe un Habpbu-
KBaHe Ha siMcTara, KOeTo ce Ab/KM Ha
HepaBHOMEpPEH pacTeX OKOJI0 30HaTa Ha
nospega. Korato xpaHeHeto e 0cobeHo
671130 [0 LeHTpasiHaTa HULLKa, JIMCTBT ce
3aBMBa W Hanogobsisa NoOsyoTBOPEHA
oyHua (Summers et al., 2006).
MoBpepaTa OT TpUNCUTE € He caMmo
HamansiBaHe Ha NPOAYKTMBHOCTTA, KOSATO
MOXe fa [oBefe [0 HamasisiBaHe Ha
pobuea dypax Hag 20% (Yongfu, 1991),
HO KaTo NPeHOCUTENN Ha BUPYCHU 1 ApYTA
naToreHHN WHMEKUUW, Te npean3BuKear
pa3nunuyHu 6onecTu no pacteHusTa. Kakro
U nNpu Apyrute HacekomMu c npobuBHO-
CMyyell yCcTeH anapar, Tpuncute umart
cnocobHocTTa fa ce 3apasssar u npega-
BaT BMPYCHWN NaToreHy npu xpaHeHe ypes
cntoHkata (Mound, 2002; Razi et al., 2013).
B LleHTpanHa Mbpuus, Badieritakis
1 konektme (2015) cbobuiaBaT ocem B1aa
oT paspefn Thysanoptera, cpef KouTo
Frankliniella occidentalis e Haii-mHoro-
6poeH npu nuepHara, CKIOHEH fga ce
npuobLiasa KbM Apyrv BUA0BE.
Raspudi¢ v konektns (2009) npoyy-
BaT Thysanoptera B XbpBaTus BbPXY
pasnnyHM rocTONPUEMHMULN U YCTaHOBSA-
BaT, Ye Hali-MHOrobpoiriHo n 6orato Ha
BMAOBE e cemelicTBo Thripidae, B koeTo
T. tabaci e ocHOBEH fOMWHAHTEH BUA Npu
Bngose ot Asteraceae n Fabaceae, ¢
npeanoynmTaHne OCHOBHO KbM JllOLEpHa
npy 6o060BUTE KyNTypu. BTOpMAT no
uyMcneHocT BuA, cnopeg asTopuTe, e F.
intonsa, ycTaHOBEH nNpeAu BCUYKO Npwu
Asteraceae u Fabaceae, U OTHOBO C
npegnounTaHne kbM M. sativa. VI gBata
BMAAa Ca M3BECTHM KaTo LUMPOKO pas-
npocTpaHeHn Henpuatesnm B CroBeHUs
(Trdan, 2003), Cwbpbus (Andjus and
Trdan, 2005 a,b), YHrapusa (Jenser and
Czencz, 1988) n B MHOro Apyrun eBpo-
NenCcKM CTpaHn C KOHTUHEHTAJIEH K/IUMAT.
Pa3npocTpaHeH/ 1 OCHOBHW Bpe-
antenn npu nouepHa ot pog Frankliniella
B MpaH ca F. occidentalis, F. schultzei
Trybom un F. intonsa, a oT pog
Odontothrips — O. confusus Priesner,
KONTO € pas3npocTpaHeH B Mo-ronsmMara

of the leaves due to unequal growth
around the damaged area. When feeding
is particularly close to the central fiber, the
leaf curves and resembles a half-open
funnel (Summers et al., 2006).

Thrips damage is not only a
reduction in forage vyield above 20%
(Yongfu, 1991) but species are carriers of
viral and other pathogenic infections,
which cause various plant diseases.

Thrips can infect and transmit viral
pathogens when fed through saliva as
other pierce-sucking insects (Mound,
2002; Razi et al., 2013).

In Central Greece, Badieritakis and
Collective (2015) reported eight species of
Thysanoptera, among which F.
occidentalis was the most abundant in
alfalfa with a tendency to integrate with
other species.

Raspudi¢ et al. (2009) studied
Thysanoptera in Croatia on different hosts
and found that the most numerous and
species-rich was the Thripidae family. In
that family, Thrips tabaci was a major
dominant species in plant species of
Asteraceae and Fabaceae, with a
preference for alfalfa in legumes. The
second most abundant species, according
to the authors, was Frankliniella intonsa,
found primarily in Asteraceae and
Fabaceae, and again with a preference
for M. sativa. Both species are known as
widespread insect pests in Slovenia
(Trdan, 2003), Serbia (Andjus and Trdan,
2005 a, b), Hungary (Jenser and Czencz,
1988) and in many other European
countries with a continental climate.

Common and major pests of alfalfa
of the Frankliniella genus in Iran were F.
occidentalis, F. schultzei Trybom and F.
intonsa, and of the Odontothrips genus -
O. confusus Priesner, which was
widespread in most of Iran and inhabited
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yacT Ha VpaH u obutaBa OCHOBHO
CbUBETUS Ha JOLEepHa W  JeTesimHa
(Mirab-balou and Chen, 2011 a, b).

Cnopeg Summers W  KOMEKTUB
(2006), B nOUepHOBUTE MoneTa ce
HabnwgaBat MHOIO BUCOKM Nonynauun Ha
Caliothrips fasciatus Pergande n / unn Ha
T. tabaci. lata Buga ca 3HaunTesiHO ,MNo-
paspywmnTesiHn’ 1 BpeAHU, B CpaBHEHUE
Hanpumep ¢ F. occidentalis. AsTopute
Jonb/Bart, Ye fuepHa, oTrexgaHa npu
HEMOMIMBHN YC/IOBWS, MOXe gJa 6bae
3HaUUTEIHO NO-nojaT/nBa Ha noBpeau-
Te, OTKOJIKOTO JOLEepHa Npu HanosiBsaHe.
B YHrapwusi, Kato AOMUHaHTHWN donTocharn
ce cbobwasar O. confusus (36.7%), T.
tabaci (31%) n F. intonsa (23%), KouTo He
caMo0 Cce XpaHAT U NoBpexaart, HO U ce
pasMHOXaBaT BbpPXY JIOLEPHOBUTE pac-
Tenus (Abraham, 2012).

Pegvua gpyrm aBTopu noTBbpxaa-
BaT, Ye eJHM OT Hali-BaXHUTE U YeCcTo
cpelaHmn dmtodparHn Tpuncy npu nuep-
Ha ca T. tabaci, T. angusticeps Uzel, F.
occidentalis, F. intonsa, C. fasciatus,
Haplothrips niger Osborn, O. confusus un
ap. (Funderburk, 2002).

Cnopeg Funderburk (2002), Hait-
pasnpocTpaHeHu BUAOBE TPUMNCKU ca Tesw,
noBpexgaaliy penpoayKTMBHUTE opraHyn —
LUBETOBETE W NPEAVMHO TOBa ca BUAOBE
ot pog, Frankliniella n Thrips.

Cnopep Lewis (1973), MHOro Bugo-
Be obuTaBaT pacTuTe/NIHUTE LBETOBE, Tbii
KaTo nocnegHWTe He camo ocurypsisat
noaxoAsLl, MUKPOKIMMAT 3a pacTex, pas-
BUTME M pasMHOXaBaHe, HO Gnarogape-
HWe Ha TecHUTE MPOLEenn B pacTUTENHNS
UBAT, TpUncute ce npepgnassart oT u3na-
raHe Ha BbHLUHW HeGnaronpuaTHU hakTo-
pu (Hanp. 4OCTbN A0 XULLHMLM) U u3cylla-
BaHe. B pgonbnHeHue, Brodbeck u
CcbTpyaHuum (2002) cbobuasar, ye Hace-
KOMWUTE npegnoumTar LBETOBETE npes
nmcTaTa, nopaau no-BUCOKO CbhAbpXaHue
Ha a30T B MoJieHa.

Frankliniella occidentalis e eanH ot
OCHOBHUTE U AOMWHAHTHM chuTodharn oT
paspen Thysanoptera npu nwouepHata
(Mirab-balou and Chen, 2011 a, b;

mainly alfalfa and clover flowers (Mirab-
balou and Chen, 2011 a, b).

According to Summers et al.
(2006), very high populations of
Caliothrips fasciatus Pergande and / or T.
tabaci were observed in alfalfa fields. Both
species  were  considerably  more
"destructive"” and harmful than, for
example, F. occidentalis. Authors added
that alfalfa grown no irrigation can be
considerably more susceptible to damage
than alfalfa when irrigated.

In Hungary, O. confusus (36.7%,), T. tabaci
(31%) and F. intonsa (23%) were reported
as dominant phytophages which not only
feed and damage but also reproduce on
alfalfa plants (Abraham, 2012).

Several authors confirmed that one
of the most important and common
phytophagic thrips alfalfa were T. tabaci,
T. angusticeps Uzel, F. occidentalis, F.
intonsa, C. fasciatus, Haplothrips niger
Osborn, O. confusus and others
(Funderburk et al., 2002).

According to Funderburk (2002),
the most common thrips species were
those that damaged the reproductive
organs - the flowers and mostly those of
the Frankliniella and Thrips genus.

According to Lewis (1973), many
species inhabited plant flowers as the
latter not only provided a suitable
microclimate for growth, development,
and reproduction, but also protected thrips
from exposure to external unfavorable
factors through narrow slits in the plant
flowers.

Also, Brodbeck et al. (2002) reported that
insects preferred flowers to leaves
because of their higher nitrogen content in
pollen.

Frankliniella occidental is one of the
main and dominant phytophages of the
Thysanoptera order in alfalfa (Mirab-balou
and Chen, 2011 a, b; Badieritakis et al.,
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Badieritakis et al., 2015). Bugbt uma Koc-
MOMOJINTHO pasnpocTpaHeHne n e nosu-
(har, KaTto ce xapaktepusupa C Kparbk
pasMHOXUTENEH Nepuos W TeHAeHuus
KbM napteHoreHesa (Kirk and Terry,
2003). TpuncbT ce XpaHu C noBe4ye OT
500 pactutenHu Buga, npuHagnexaliu
kbM Hapg, 50 cemeiicTBa (Moritz, 2002). Ha
OCHOBaTa Ha UKOHOMUYECKN OLEHKM, Reitz
n Funderburk (2015) ycTtaHoBassT, ue F.
occidentalis e egnH OT ,Hali-paspyLumTesn-
HUTE” CEJICKOCTOMAaHCKN HenpusaTenm B
cBeToBeH Mmauwiab, kaTto HeroBaTa nosiBa
KaTo OCHOBEH BpeauTesl e HacTbnuna
cpaBHUTENHO ckopo. OT apyra cTpaHa, ce
cbobuwasa, ye F. occidentalis e chakynra-
TMBEH XMLLHWK 1 MOXE fa ce XpaHu ¢ apy-
T Bugose cputodarHn Tpuncu, Hamans-
Baliky TAXHaTa YMC/IEHOCT MU M3MECTBaKN
M npyu mMexagycneundgunyHa KOHKYpeHLus
(Faraji et al.,, 2002). Pe3ynTtatr OT KOHKy-
peHuMATa OTHOCHO pas3npoCcTpaHeHMEeTo
Ha F. occidentalis B cBeToBeH malab e,
ye BMABLT 0OWTaBa LWECT KOHTUHEHTA,
BCUYKA OT KOWUTO nNpuTexasar MeECTHU
BUAOBe Tpwuncu, obuTaBaly MecTHaTa
onopa (Moritz et al., 2004, Kirk and Terry,
2003). Ako F. occidentalis e cnocobeH aa
Ce KOHKypupa ¢ MecTeH Bug, TO ToBa Le
3acunM MHBa3MBHaTa 3anjaxa 0T To3u
MKOHOMWYECKWN BpPeAEH MpeacTaBuTeNl Ha
paspeg Thysanoptera Bbpxy nwouepHata
n opyrun Bugose kyntypu (Northfield, 2005).

Ripa n konektus (2009), npoyusai-
Kn npegnoynTtaHusata Ha F. occidentalis
KbM pacTUTesIHUTE OpraHy ycTaHOBSBaT,
ye Mexgy nmcrata u 6yToHuTe npeobna-
JasaTt TpuncuTe No anctarta, HO 3Hauu-
TE/IHO MOBeYe ca Bb3pacTHUTE MHAUBUAMN,
KoraTo pacTeHusiTa NnpeMuHaBaT BbB he-
Hopasa UbTEX. ABTOpUTE CbOOLLaBAT,
Yye YMC/IEHOCTTA Ha J1apBUTE W Bb3pacTHU
WHAVBUAN € 3HAYMTEeNIHO BUCOKA BBbPXY
BCWYKM pacTUTEsTHM YacTu Ha NioLepHara,
KoraTo pacteHusita LbTAT, KOETO Nnokas-
Ba BMCOKaTa XpaHuTenHara CTOMHOCT Ha
TO3M rOCTONPUEMHMK, OCUTypsiBaLl, NOAXO-
Sl MUKPOXabuT 3a HapacTBaHe Ha nony-
nauusaTa Ha BuAaa.

BaxeH Henpusiten, KolWTo Moxe Aaa

2015). The species has a cosmopolitan
distribution and is a polyphage,
characterized by a short reproductive
period and a tendency for partheno-
genesis (Kirk and Terry, 2003). Thrips
feed on more than 500 plant species
belonging to more than 50 families
(Moritz, 2002).

Based on economic evaluations, Reitz
and Funderburk (2015) found that F.
occidental is one of the "most destructive"
agricultural insect pests worldwide, and its
appearance as a major pest occurred
relatively recently. On the other hand, it
was reported that F. occidentalis is a
facultative predator and can eat with other
phytophagous thrips, reducing their
numbers and displacing them in inter-
specific competition (Faraji et al., 2002).
The result of competition worldwide for
the spread of F. occidentalis was that the
species inhabited six continents.

All of them had local thrips species
inhabiting the local flora (Moritz et al.,
2004, Kirk and Terry, 2003). If F.
occidentalis can compete with the local
species, then that will increase the
invasive threat from the economically
harmful Thysanoptera species on alfalfa
and other crops (Northfield, 2005).

Ripa et al. (2009), examining F.
occcidentalis  preferences for plant
organs, found that thrips predominated on
the leaves compared with buttons, but
there were considerably more adult
individuals when the plants were in the
flowering stage.

The authors reported that larval and adult
numbers were considerably higher on all
plant parts of alfalfa when plants were
flowering. That showed the high nutritional
value of that host, providing suitable

microhabitat to increase the species
population.
An important dominant pest in
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6bfe AOMUHAHTEH B NtouepHoB noces e F.
intonsa, nopagy BUcokata Cu NonyiaumoH-
Ha nbTHOCT 1 nonmdparus (Deligeorgidis et
al., 2002). BuabsT e dhakyntatmeeH uto-
(par, 3a KOWTO PacTUTENHUSAT MOSEH €
B&XEH W3TOYHMK Ha XpaHUTesIHU Belec-
tBa (Murai and Loomans, 2001). B Typ-
ums, Atakan n Uygur (2005) cbobuiaBar,
ye F. intonsa usmectBa no ymcneHocTt F.
occidentalis, a B ApxeHTnHa — F. gemina
(Bagnall) (de Borbon et al., 2006). ToBa
MOXe [a Ce Ab/DKM Ha KOHKypeHuusaTa
MeXay BWAOBE WM Ha Apyrv dhakTopw,
perynvpawy nonynayyMoHHaTa Ync/ieHocT
(Hansen et al., 2003). NnogoB1ToCTTa Ha
HacekoMuTe (BK/IOYMTE/IHO pas3BUTUE, Npo-
ObKUTETHOCT Ha XMBOT U fAliLleCHacsHe)
3aBMCM OT KayecTBOTO Ha XxpaHaTa
(Brodbeck et al., 2002). CteneHTa Ha 06bp-
30 pasBuTME W BMCOKA NIOLOBMTOCT ca
curypeH 6esier 3a n36opbT Ha NOAXOAALN
roctonpuemMHmun. B gonbaHeHue, cTe-
neHTa Ha MPeXMBSEMOCT, MPOABL/IKMTEN-
HOCTTa Ha XMWBOT, NJ0A0BUTOCTTA W XMN3-
HeHuTe napameTpu Ha F. occidentalis n F.
intonsa ce B/MSASAT OCHOBHO OT Temnepa-
TypaTa, kaTo MpoAb/DKATENHOCTTa Ha
XMBOT Ha Bb3pacTHUTE WHAMBUAM Ha
[ABaTa Buga HamasnisiBa ¢ nosuLlaBaHe Ha
Temneparypara, HO MO-r0/IeMuW LIaHCoBe
3a ouensBaHe Npu No-BUCOKM CTOWHOCTU
uma F. intonsa (Tao et al., 2011).

Thrips tabaci e kocmononuteH no-
nmdoar, KOWTo ce xapakTtepusupa ¢ Lnpo-
Ka rama oT roctonpvemHuun (Boateng et
al., 2014). Hakon aBTOpW CbLOGLLABAT, Ye
BUOBLT € yCTaHOBEeH npu 141 pacTUTeNHU
Buga oT 41 cemelictea (Ghabn, 1948),
Apyrm cbobuiasaT 3a 355 Bumaa rocro-
npuemHunun (Morison, 1957), a TpeTu - 3a
140 pactutenHn suga ot 40 cemeiicTBa
(Ananthakrishnan, 1973). lNMpe3 nocneg-
HUTe [Be [eceTuneTus, BUO4bT ce npe-
Bpbla B r/106aneH HenpuaTen, nopaav
pPasBUTMETO Ha PE3UCTEHTHOCT KbM
WHCEKTUUMAHN MNPOAYKTU, CMOCOGHOCTTa
Ja npefjaBa WH(EKUMO3HU naToreHu, u
BMCOKa pPa3MHOXMWTENHa CMOCO6HOCT npwu
BMCOKN TemnepaTtypu, 0COH6EHO B CyX0 U
ropewo Bpeme (Diaz-Montano et al., 2011).

alfalfa was F. intonsa, due to its high
population density and polyphagia
(Deligeorgidis et al., 2002). The species
was a facultative phytophage and pollen
was an important nutrient source for it
(Murai and Loomans, 2001).

In Turkey, Atakan and Uygur (2005)
reported that F. intonsa displaced F.
occidentalis in numbers and Argentina - F.
gemina (Bagnall) (de Borbon et al., 2006).
That could be due to competition between
species or other factors that regulated
population numbers (Hansen et al., 2003).
Insect fecundity (including development,
longevity, and oviposition) depended on
the food quality (Brodbeck et al., 2002).

The degree of rapid development and
high fecundity were a sure sign for the
choice of suitable hosts.

Also, the survival rate, life duration,
fecundity and vital parameters of F.
occidentalis and F. intonsa were mainly
influenced by temperature, as the life
duration of both species decreased with
increasing temperature (Tao et al., 2011).
Frankliniella intonsa had a higher chance
of survival at higher temperature values.

Thrips tabaci was a cosmopolitan
polyphage that was characterized by a
wide host variety (Boateng et al., 2014).
Some authors reported that the species
was found in 141 plant species from 41
families (Ghabn, 1948), others informed
for 355 host species (Morison, 1957), and
the third - to 140 plant species from 40
families (Ananthakrishnan, 1973).

Over the past two decades, the species
became a global insect pest, due to
development of insecticide resistance, its
ability to transmit infectious pathogens,
and its high reproductive capacity at high
temperatures, especially in dry and hot
weather (Diaz-Montano et al., 2011).
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MoBpegunTe, HaHeceHu OT T. tabaci, BogsaT
[0 HamansBaHe Ha hoToCUHTETMYHATAa
aKTMBHOCT Ha pacTeHusTa upes yHULLLoXa-
BaHe Ha X/10poWIHUTE TMUIMEHTU B
Me3odmna Ha nmucrtara, Koeto Moxe fa
Bb3MNpensaTcTBa TPaHCMOPTUPaAHETO Ha
XPaHUTE/THM BELLECTBA KbM reHepaTnBHU-
Te opraHu (Parrella and Lewis, 1997). Toli
KaTo OoTAesIHWTE pacTUTE/NIHU KNEeTKU, B
pes3ynTaT Ha XpaHeHeTOo, Ca YHULLOXEHW,
cMMnTOMMTE MO NncTarta ca nog popmata
Ha cpebGbpHM NeTHa U nmat gobpa BUAu-
MOCT, nopagu W3CMyKaHuTe KIeTbYHU
KyXUHWU. BbMpekn ye OTAENHWUTE NIUCTHU
neTHa nNpu xpaHeHe ca MaJsiku, yBpeaeHa-
Ta 30Ha Ha NucTa He ce Bb3CTaHOBABA U
cTaBa BCe MO-rofiiMa 1 no-oTyeT/imBa C
HapacTBaHe Ha pacTeHueTo. bnarogape-
HMEe Ha ObpP30TO Bb3NPOM3BEXAAHE W
BMCOKa MOOWHOCT, TpuncuTe npugoou-
BaT BCE NO-TONISIMO 3HAYeHWe npe3 rogu-
Hute (Pushpendra et al., 2014).

3arybuTe, B pe3ynTar Ha Hanage-
Hueto oT T. tabaci, 3aBUCAT OT MHOXec-
TBO (pakTopu, BK/IOUYUTESTHO YUCEHOCT
Ha TpuncuTe, 6naronpuaTHU METeoposIo-
TMYHWN YCNOBUA 3a TAXHOTO pasMHOXaBsa-
He, dpeHohazaTa Ha pa3BUTME Ha pacTe-
HWATa, 4YYBCTBUTESIHOCT Ha CcopToBeTe
KbM XpaHEeHeTo M BpefaTa, Ha/lmune Ha
pactutenHa WHekuns upes BEKTOPHU
Tpuncu (Lewis, 1973).

Mo OTHOWeEHNEe Ha BPEMEBOTO
pasnpegeneHue npu 24-4yacoB [OHEBEH
umkbn, Pobozniak u Koschier (2014)
JoknagBaT, ye nukoBaTta akTUBHOCT Ha T.
tabaci e B 06eiHUTe YacoBe 1 He3aBUCU-
MO OT (hasarta Ha pasBuUTUE Ha pacTeHus-
Ta, No-rofisMa 4act OT Bb3pacTHUTE WH-
AVMBUAM ca pasnosiokeHn B ropHata yacT
Ha pacTeHusTa. ToBa € Heobxogumo Ja
ce vMa npegsug nNpu U3BbpLUBaHE Ha
MOHWUTOPWHT, KaKTO M Mpu pa3paboTBaHe
Ha METOOMKM 3a NPaBU/IHO B3eMaHe Ha
npo6u, c uen npwaaraHe Ha NOAXOAALLM
cTpaTterMm 3a KOHTPOJST Ha HenpusaTtens
npyv Heo6XoANMOCT.

Mpepnonara ce, ye BuAaoseTe OT
pog Frankliniella n Thrips, nopagu wupo-
Kata cu nonudparus, nsnpesapsaT Kana-

Damage caused by T. tabaci led to a
decrease in the photosynthetic activity of
the plants by destroying the chlorophyll
pigments in the leaf mesophyll (Parrella
and Lewis, 1997).

That may impede the transport of
nutrients to the generating organs.
Because individual plant cells were

destroyed as a result of the nutrition, leaf
symptoms were in the form of silver spots.

Stains had good visibility due to the
suctioned cell voids. Although the individual
leaf spots on feeding were small, the
damaged area of the leaf was not
refundable. The area became larger and
more distinct as the plant grows. Due to
the rapid reproduction and high mobility,
thrips had become increasingly important
over the years (Pushpendra et al., 2014).

Losses due to the attack of T.
tabaci depended on many factors,
including the thrip numbers, favorable
weather conditions for their reproduction,
plant development stage, the sensitivity of
the varieties to nutrition and damage, the
presence of plant infection by vector thrips
(Lewis, 1973).

Concerning the timing of the 24-
hour daily cycle, Pobozniak and Koschier
(2014) reported that the peak activity of T.
tabaci was at noon and regardless of the
plant development stage, most of the
adult individuals were located at the top of
the plants.

That should be considered in the
monitoring, as well as developing
methods for proper sampling and
implementing appropriate control

strategies as needed.

It is assumed that species of the
Frankliniella and Thrips genus, due to its
wide polyphagia, overtaking the capacity

208



uuTeTa Ha CBOUTE eCTECTBEHU BuoareHTu
3a perynvpaHe Ha nonynayuoHHatTa um
nnbTHOCT (Mound and Teulon, 1995). Mo-
cnefHuTe Npoy4YBaHusa nokasear, Ye Buao-
BeTe Orius (Heteroptera: Anthocoridae) wn
Thripinema (Tylenchida: Allantonematidae)
umart BaXKHa poss kato eHTomodparn npu
LUBETHUTE TPUMCU, KOUTO MNOTUCKAT MOony-
nauymute Ha Henpusatenute u  npe-
OVN3BMKAT JIOKASTHU YMC/IEHU PeayKumun
(Funderburk et al., 2000).

Pog Odontothrips (Thripidae) e
MOCOYEH OT MHOFO aBTOpU KaTto BpeauTen
no 6060BUTE KyNTypW, XpaHeLly ce C uge-
ToBeTe Ha pacteHuaTa (Northfield, 2005).
CbobLiaBa ce 3a HAKOJIKO npeactaBuTe-
nn OT pofa kaTo dmTtodharn npu arouep-
Hata. Hanpumep, O. confusus ce cbo6-
LaBa kaTo HenpuaTen no suepHaTa BbB
®paHunsa n Yexua (Pitkin, 1972), kakto u
BbPXY ApYyrn 6060BM KynTypu B PyMbHUAS
(Pustai et al., 2016). B Kutairi, egnH ot
OOMVHaHTHM Bugose oOT Thysanoptera
npu nouepHa e O. loti Haliday, kaTto LiLi n
konekTus (2011), npoyyBaliku NpocTpaHc-
TBEHOTO pasnpocTpaHeHne Ha B1aa, npes
(peHohaza ubdhTeX, YCTAaHOBABAT Ye TOi
MMa XOMOTeHHO pasnpegeneHne nav npo-
W3BOMIHO pasnpefeneHa CTPyKTypa Ha
XOPU3OHTA/IHO HMBO. ABTOpUTE Jonbisart
3a HamansBeala TeHAeHUUs Ha HerosaTta
YMC/IEHOCT OT BpbXHaTa 4acT Ha pacTe-
HUSITA KbM KOPEHA NPV BEPTUKA/THO HKBO.

Odontothrips meliloti Priesner e
HaCKOpPO CbHOOLLEH HenmpuATes B MtoLep-
HOBM MoOceBM 3a dpayHaTa Ha KuTtaii
(Mirab-balou et al., 2011a).

B EBpona, oT CEMENCTBO
Aeolothripidae, ca onucaHu noesedve ot 20
XuwHW Brga ot pog Aeolothrips, kaTo no-
rofisMa 4yact OT TAX Ce OTHAcAT KbM
pakynTatnBHmTe xuwHuum (Trdan et al.,
2005). Aeolothrips intermedius Bagnall e
Hali-pa3npocTpaHeHMAT Bug OT ToBa
cemeiictBO Ha Crapus  KOHTUHEHT
(Deligeorgidis et al., 2002) n uyecto ce
CrMoOMEeHaBa B KOHTEKCTa Ha 61O0rMyHus
KoHTpos (von Zegula et al., 2003). Bugbt
OOGUKHOBEHO € He caMO Hali-MHOrobpoii-
HUSA npegctasuten Ha Aeolothripidae, HO

of its natural bio-agents to regulate their
population density (Mound and Teulon,
1995). Recent studies indicated that the
species Orius (Heteroptera: Anthocoridae)
and Thripinema (Tylenchida:
Allantonematidae) played an important
role as entomophagous in flower thrips,
suppressed pest populations and caused
local numerical reductions (Funderburk et
al., 2000).

The Odontothrips (Thripidae) genus
was cited by many authors as a pest on
legumes that fed on the plant flowers
(Northfield, 2005). Several species of the
genus, such as phytophages in alfalfa,
were reported. For example, O. confusus
was reported as a pest in alfalfa in France
and the Czech Republic (Pitkin, 1972), as
well as in other leguminous crops in
Romania (Pustai et al., 2016). In China,
one of the dominant species of
Thysanoptera in alfalfa was O. lotti
Haliday, such as LiLi et al. (2011),
studying the spatial distribution of the
species, through flowering, found that it
had a homogeneous distribution or a
randomly distributed structure on a
horizontal level. The authors added to the
decreasing tendency of its abundance
from the top of the plants to the root at a
vertical level.

Odontothrips meliloti Priesner was
a recently reported pest in alfalfa crop for
China’s fauna (Mirab-balou et al., 2011a).

In Europe, from the Aeolothripidae
family, more than 20 predatory species of
the Aeolothrips genus was described, as
most of them belong to facultative
predators (Trdan et al., 2005). Aeolothrips
intermedius Bagnall was the most
common species of that family on the OId
Continent (Deligeorgidis et al., 2002) and
was often mentioned in the context of
biological control (von Zegula et al.,
2003). The species was usually not only
the most numerous of the Aeolothripidae
but it was also a predator with economic
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€ XMWLWHMK C MKOHOMUYECKO 3HauvyeHue
OTHOCHO chuTOodharHUTe TPUMCU N akapw,
Kato cpep, 300charHmiTe Tpuncu B EBpona
€ cuuTaH 3a NoTeHuMasHO MHOro edek-
TMBEH aBTOXTOHEH (haky/nTaTUBEH XULL-
HUK (Trdan et al., 2005). Bb3pacTHuUTE
nHOMBMANM 1 napeu Ha A. intermedius ce
XpaHAT ¢ 44 chuTtochbarHy Buaa oT paspeq
Thysanoptera (Loomans et al, 1995),
KaTo O0OWKHOBEHO ce cboblaBa KaTo
epekTMBeH xuHMK Ha T. tabaci (Franco
et al, 1999), kakto u Ha Heliothrips
haemorrhoidalis Bouche, Odontothrips
confusus Priesner u BugoBe OT pofj
Haplothrips (Khosbayar, 2001). Hskou
apyrn Bugose Aeolothrips spp. cbwo ce
npvemMar 3a MNOTEHUWAsIHO BaXKHW aBTo-
XTOHHU hakynTaTuBHM XuwHUum (Sabelis
and van Rijn, 1997). OcHOBHa 4acT oOT
BuaoseTe B To3U popn (okono 100 Buaa)
npekapsart no-rofisMa 4acTt OT XuBoTa Cu
B LiBETOBETE Ha pacTeHusTa, U OCBEH C
Masikv apTponoan, Ce XpaHsiT 1 C UBETEH
npawey, (Von Zegula et al., 2003).

B pe3yntat Ha O6WMPHO MpoyyBa-
He Ha A. intermedius Bbpxy pas/NyHU
KynTypHu Bugose B CnoseHus, XbpBaTus
n Cbpbus, n YepHa ropa, Trdan u konek-
TMB (2005) ro yctaHoBsiBaT Bbpxy 30
pasiMyHu pacTuTesiHM BUAOBE, MpuHag-
nexawy kbMm 16 60TaHMYECKN ceEMENCTBRA.
Mpu nuepHaTa, Kakto U Npyu pyru roc-
TonpuemHuum, A. intermedius npucbCcTBa
BMHAryM B CMECEHM nonynaumm ¢ duro-
harHn unu pakyntatusHn dutodarHu
Hacekomu. ABTopuTe cbobLLaBar, Ye npa-
WweubT, KaTo anTepHaTVBHa XpaHa 3a
XULLHMKA, MMa U3K/TIOYUTENHO BaXHa po-
N5 332 HETOBOTO Pa3BMTUE U pa3MHOXaBaHe.

Opyrn gobpe nosHatu XWUWHWUM B
EBpona ca BugoBe oT pog Haplothrips
(Haplothrips kurdjumovi n H. subtilissimus,
cemelictBo Phlaeothripidae), Scolothrips
(cemeiictBo Thripidae), Franklinothrips n
Karnyothrips (Tyagi et al., 2008).

MPOYUBAHNA B Bb/ITAPUA

Y Hac, kato BpegHu Tpumncu no
nouepHata, ce cbobuiasaTt Frankliniella
intonsa, T. tabaci, Taeniothrips frici,

importance for phytophagous thrips and
mites (Trdan et al.,, 2005). Aeolothrips
intermedius was considered a potentially
very effective autochthonous facultative
predator among the zoophagous thrips in
Europe. Adults and larvae feed on 44
species of phytophagous of the
Thysanoptera order (Loomans et al,
1995), and commonly reported as an
effective predator of T. tabaci (orres-Vila
et al., 1994; Franco et al., 1999), as well
as Heliothrips haemorrhoidalis Bouche,
Odontothrips confusus Priesner and
species of the genus Haplothrips
(Khosbayar, 2001). Some other species of
Aeolothrips spp. were also considered
potentially  important  autochthonous
facultative predators (Sabelis and van
Rijn, 1997). Most of the species in that
genus (about 100 species) spend much of
his life in plant flowers and feed on pollen
and small arthropods, (Yee et al.,, 2001,
Von Zegula et al., 2003).

As a result of an extensive study of
A. intermedius on different plant species in
Slovenia, Croatia and Serbia, Montenegro,
Trdan et al. (2005) found it on 30 different
crops, belonging to 16 botanical families.
In alfalfa, as well as in other hosts, A.
intermedius was always present in mixed
populations with phytophagous or facultative
phytophagous insects.

The authors reported that pollen, as an
alternative food for the predator, played
an extremely important role in its
development and reproduction.

Other well-known predators in
Europe were species of the Haplothrips
genus (Haplothrips kurdjumovi and H.
subtilissimus, Phlaeothripidae),
Scolothrips  (Thripidae), Franklinothrips
and Karnyothrips (Tyagi et al., 2008).

STUDIES IN BULGARIA

In Bulgaria, as harmful thrips on
alfalfa, were reported Frankliniella
intonsa, T. tabaci, Taeniothrips frici,
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Haplothrips aculeatus, H. angusticornis n
ap. (Donchev, 1972, 1976). Karadjova u
Krumov (2015) o6o6uiaBaT BCUYKM My6-
JIMKYyBaHW [aHHW 3@ HaauumMeto u pas-
npocTpaHeHneTo Ha Tpuncute B bbn-
rapusi, Kakto v MHgopmMaymsa 3a TAXHOTO
npegnounTaHme nNpu xpaHeHe. ABTopute
cbobLiaBat, Ye Mo fKLepHaTa ca ycra-
HOBEHM 26 douToharHm 1M eHToModparHu
BMAO0BE TpWMcu, ¢ npeobnagasalo BMA0-
BO pasHoobpasue oT ceMeicTo Thripidae.

Tomov n konektns (2010) cbobuia-
BaT, 4Ye F. occidentalis e eguH oT eguHa-
JeceTTe BnAa UHBA3VBHN HACEKOMMU, BHe-
CEHU Yy Hac, KOUTO Ca UKOHOMUYECKN BaXK-
HW HEMPUATESIM MO 3eMefesICKUTE KynTy-
py 1 npeAactaBnsBaT Cepuo3Ha 3ansiaxa
3a VKOHOMMKaTa, 6uopasHoobpasneTo,
YOBELWKOTO U  XKMBOTMHCKO  3ApaBe.
Cnopeg Trenchev (1991), Hali-ronsmata
Bpefda, HaHacsHa oT F. occidentalis, e
npeHacsAHeTo Ha TOCMOBUPYCH.

MpoyyBaHuATa 3a BUAOBUSA CbCTaB
N ce3oHHaTa AuHaMuka Ha TpuncuTe no
nouepHa B bbnrapus ca He3agoBonuTe -
HM 1N OCKbAHW. TO3M pog, n3cnefBaHusa ca
BaXXHW, 3alLL0TO cnoMarar 3a onpegesnisiHe
Ha nogxoaswwuTte cpeHocasn oT pasBu-
TMETO Ha pacTeHusTa 3a OCbLECTBABAHE
Ha KOHTPO/ Ha BpegutenvTe npu HagBu-
LWaBaHe Ha MKOHOMMWYECKUS npar Ha Bpegs-
HOCT, KakTo ca 1 B ycsyra Ha 6barapckute
hepmepu 3a HamansiBaHe 3aryoute oT
HaCEKOMHUTE HEMPUATENN.

Bb3 ocHOBa Ha npeAcTaBeHUs nuTe-
patypeH 0630p Moxe fa ce obobuium, ye
no-rosisMa 4acTt oT paspef Thysanoptera
ca nosnudparn, KOeto MM Mo3BosisiBa Aa
ouenseart U ga ce pasBuBar B pasNyHK
arpoueHosn. Hakom oT TaAX npeacrasns-
BaT NOCTOSAHHA 3ansaxa npu oTrnexgaHe
KaKkTo Ha /fiouepHa, Taka M Ha [gpyru
KyNTypHU BULOBE.

Mopaan ToBa, NO3HaHUATA 3a 4uc-
NIeHoCTTa M BMAOBOTO pasHoobpasve Ha
TpuncuTe Npu LEPHA ca U3KIUYNTESTHO
nosie3Hu, KakTo 3a PyHAaMeHTanHaTa eHTo-
MOJIOTUSI, TaKa U 3a Hay4yHO NPUIoXHaTa.

Haplothrips aculeatus, H. angusticornis
and others (Donchev, 1972, 1976).
Karadjova and Krumov (2015) summarize
all published data on the occurrence and
spread of thrips in Bulgaria, as well as
information about their preference for
eating. The authors reported that 26
phytophagous and entomophagous
species of thrips were found in alfalfa,
with predominant species diversity of the
Thripidae family.

Tomov et al. (2010) reported that F.
occidentalis was one of eleven invasive
insect species imported into Bulgaria that
were economically important crop pests.

They posed a serious threat to the
economy, biodiversity, human and animal
health. According to Trenchev (1991), the
biggest damage caused by F. occidentalis
was the transmission of tospoviruses.

Studies on the species composition
and seasonal dynamics of alfalfa thrips in
Bulgaria are unsatisfactory and scarce.
That kind of research is important
because it helps to identify the
appropriate plant development stage for
pest control when the economic threshold
of damage is exceeded. They are also at
the service of Bulgarian farmers for
reducing losses from insect pests.

Based on the literature review
presented, it can be summarized that
most of the Thysanoptera order are
polyphages, allowing them to survive and
develop in different agrocenoses. Some of
them pose a constant threat to the
cultivation of both alfalfa and other
cultivated species.

Therefore, knowledge of the
abundance and species diversity of alfalfa
thrips is extremely useful for both
fundamental entomology and scientifically
applicable.
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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

216



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

219



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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