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UPORABA MEDONOSNE CEBELE (4PIS MELLIFERA)
ZA 1ZBOLJSANJE OPRASEVANJA VRTNE JAGODE IN RAZNOS
ORGANIZMOV ZA BIOTICNO ZATIRANJE SIVE PLESNI
(BOTRYTIS CINEREA)

Danilo BEVK!, Vinko TREVEN?, Al VREZEC!, Andrej CokL!

"Nacionalni institut za biologijo, Ve¢na pot 111, SI-1000 Ljubljana, Slovenija
e-mail: danilo.bevk@nib.si
2 Smreéje 50, 1373 Rovte, Slovenija

Abstract — USING HONEYBEES (4PIS MELLIFERA) TO IMPROVE POLLINA-
TION OF STRAWBERRIES AND TO DELIVER BIOCONTROL AGENT FOR
PROTECTION FROM GREY MOULD (BOTRYTIS CINEREA)

Foraging activity of honeybees on strawberry flowers and protection of strawberries
from grey mould, using spores of the fungus Gliocladium catenulatum in Prestop
Mix was studied. G. catenulatum, which acts as an antagonist of grey mould, was de-
livered to strawberry flowers using honeybees. A honeybee colony was placed next
to a 0.25 ha strawberry field in Dvorska vas (NW Slovenia) during May and June of
2013 and 2014. Bees gathered Prestop Mix in a dispenser placed at the exit of the
hive and delivered it to the flowers. Foraging activity and yield were at different dis-
tances from the bee colony. Honeybees were most active in warm weather and in the
afternoon. In 2013 Prestop Mix increased proportion of healthy berries for approxi-
mately 50 % compared to untreated control. Next year no statistically significant dif-
ferences between treated and untreated plots were found, presumably due to higher
humidity and lower temperature during fruit ripening.

KEY woRDS: pollination, biocontrol, entomovectoring, grey mould, pesticides

Izvlec¢ek — Raziskovali smo pasno dejavnost medonosne ¢ebele na cvetovih vrtne ja-
gode in njihovo moznost uporabe pri zas¢iti pred sivo plesnijo z uporabo spor glive
Gliocladium catenulatum v pripravku Prestop Mix. G. catenulatum, ki deluje kot an-
tagonist sive plesni, smo na cvetove jagod nanesli s pomogjo ¢ebel. Cebeljo druzino
smo imeli ob nasadu jagod v Dvorski vasi na Gorenjskem maja in junija v letih 2013
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in 2014. Cebele so Prestop Mix pobrale v razdelilniku, ki je bil name$¢en na izhodu
panja, in ga raznesle na cvetove. Na razli¢nih razdaljah od panja smo spremljali
pasno dejavnost in pridelek. Cebele so bile najbolj dejavne v toplem vremenu in po-
poldne. Leta 2013 je uporaba sredstva Pestop Mix s ¢ebeljim raznosom delez zdravih
plodov povecala za polovico. V letu 2014 razlike med tretiranimi in netretiranimi
rastlinami niso bile statisti¢no znacilne, domnevno zaradi visje vlage in nizje tempe-
rature v ¢asu zorenja plodov.

KLJUCNE BESEDE: oprasevanje, biokontrola, entomovektoring, siva plesen, pesticidi
Uvod

Vecina kulturnih rastlin za uspesno oploditev potrebuje navzkrizno oprasevanje
(Abrol 2012), od oprasevanja pa ni odvisna samo koli¢ina, ampak tudi kakovost pri-
delka (Hoehn s sod. 2008, Garratt s sod. 2014), oboje pa vpliva na kakovost prehrane
in s tem na zdravje ljudi (Smith s sod. 2015). Oprasevanje zuzelk je zato pomembna
ekosistemska storitev, katere vrednost je na svetovni ravni zgolj pri pridelavi hrane
ocenjena na 153 milijard EUR letno (Gallai s sod. 2009). Potrebe po oprasevanju na-
ra$¢ajo in med tem ko je v svetovnem merilu v zadnje pol stoletja Stevilo gojenih Ce-
beljih druzin naraslo za 45 %, se je potreba po oprasevanju kmetijskih rastlin povecala
za 300 % (Aizen in Harder 2009). Poleg medonosne ¢ebele je sicer zelo pomembna
tudi vloga divjih oprasevalcev (Garibaldi s sod. 2011, 2013).

Pri pridelavi vrtnih jagod nastaja veliko Skode zaradi sive plesni, ki jo povzroca
gliva Botrytis cinerea. Najbolj se razvija pri visoki zracni vlaznosti, pri temperaturah
med 15 in 25 °C in dlje Casa prisotni povrsinski mokroti (Wilcox in Seem 1994, Wil-
liamson s sod. 2007). Za okuzbo so najbolj dovzetni na novo odprti cvetovi (Sutton
1998). Za zascito jagod pred sivo plesnijo se uporablja razli¢ne fungicide, s katerimi
se Skropi v intervalih v ¢asu cvetenja in zorenja (Rosslenbroich in Stuebler 2000).
Uporaba fungicidov je najbolj uc¢inkovita pri na novo odprtih cvetovih, manj pa pri
zelenih, Se ne zrelih plodovih (Mertely s sod. 2002). Problemi uporabe fungicidov so
razvoj odpornosti sive plesni, ostanki v pridelkih (Sutton 1998) in negativen vpliv na
okolje vklju¢no z opraSevalci (Desneux s sod. 2007).

Za zmanjs$anje negativnih vplivov na okolje in pridelavo bolj varne hrane se pri
zatiranju sive plesni vedno bolj uporablja bioti¢no zatiranje (biokontrolo), ki temelji
na uporabi antagonistov sive plesni, npr. glive Gliocladium catenulatum (Williamson
s sod. 2007). Najprej so organizme za bioti¢no zatiranje nanasali s skropljenjem
(Sutton in Peng 1993, Lima s sod. 1997, Cota s sod. 2008, Cota s sod. 2009), vendar
je bila ucinkovitost zas€ite ve¢inoma premajhna. Tezava je predvsem nanaSanje sred-
stva ob pravem ¢asu, saj zaradi kratkozivosti cvetov precej le-teh ostane nezascitenih.
Poleg tega le majhen del sredstva doseze tarco in se ga veliko sprosti v okolico in tla
(Yu in Sutton 1997). Kasneje se je razsirila metoda raznosa s pomocjo oprasevalcev
(entomovektoring), ki sredstvo nanasajo neposredno na cvet (Ngugi s sod. 2002). Pri
raznosu najpogosteje uporabljajo medonosno ¢ebelo (Thomson s sod. 1992, Macca-
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gnani s sod. 1999, Shafir s sod. 2006, Dedej s sod. 2004) in ¢mrlje (Albano s sod.
2009, Al-mazra'awi in sod. 2006, Yu in Sutton 1997).

V raziskavi smo ugotavljali uspesnost in uporabnost kranjske cebele (Apis melifera
carnica) pri nanosu sredstva za biokontrolo sive plesni Prestop Mix, ki vsebuje spore
glive G. catenulatum, na cvetove jagod. Zanimalo nas je ali Cebele obiskujejo cvetove
jagod in u¢inkovitost metode pri zagotavljanju zdravja pridelka.

Materiali in metode

Raziskave so potekale maja in junija v letih 2013 in 2014 v Dvorski vasi na Go-
renjskem (530 m n. v.) v gospodarskem nasadu vrtnih jagod Fragaria x ananassa
Duch. sorte elsanta velikem priblizno 0,25 ha. V nasad smo 8. 5. 2013 in 29. 4. 2014,
ko je bilo odprtih priblizno 10 % cvetov jagod, pripeljali ¢ebeljo druzino na 10 satih
v nakladnem panju z eno naklado. Druzina je imela zalego v vseh razvojnih fazah in
dovolj prostora za Sirjenje. Panj smo namestili na juznem robu nasada, 25 cm od tal,
z izhodom obrnjenim proti nasadu. Na vhod panja smo namestili razdelilnik BeeTreat®
(proizvajalec AASATEK Ltd, Helsinki, Finska), na katerega smo ¢ebele navadili ze
prej. Razdelilnik ima dva prehoda. Skozi spodnjega Cebele zapuscajo panj, prek zgor-
njega pa se vracajo. V spodnji prehod smo vsako jutro okoli 8. ure nasuli 5 g sredstva
Prestop Mix (proizvajalec Verdera Oy, Finska).

Pred prvo uporabo sredstva Prestop Mix smo v $tirih vrstah, ki so potekale v
smeri od panja, z vrvicami oznacili osem vzor¢nih ploskev, velikih 2 x 2 m. V vsaki
ploskvi je bilo 32 rastlin. Prvi dve ploskvi sta bili od panja oddaljeni 10 metrov, pre-
ostale pa 20, 30 in 40 m. Stiri ploskve, ki so sluZile kot kontrola, smo pokrili z mrezo
proti Zuzelkam in tako preprecili dostop cebelam.

Na nepokritih vzor¢nih ploskvah smo opazovali pasno dejavnost ¢ebel. Na podlagi
predhodnih izkusenj smo vedeli, da ¢ebele vecino pripravka porabijo prve ure po na-
sutju sredstva, zato smo pasno dejavnost opazovali predvsem dopoldne in sicer 10
dni med 9. in 10. uro ter 11. in 12. uro, 4 dneve pa tudi med 13. in 14. ter 16. in 17.
uro. Vsako opazovalno uro smo na vsaki izmed Stirih poskusnih ploskev desetkrat po
eno minuto opazovali Stevilo ¢ebel na cvetovih. Pri vsakem enominutnem opazovanju
smo zabelezili najvecje Stevilo cebel, ki so bile istoCasno znotraj poskusne ploskve.
Skupaj smo opravili 1120 Stetij oziroma 280 na posamezno vzoréno ploskev.

Ucinkovitost metode raznosa sredstva Prestop Mix smo ugotavljali z vzoréenjem
jagod na vseh osmih vzor¢nih ploskvah. Plodove smo nabrali zjutraj, jih locili na
zdrave in bolne, presteli in stehtali ter izracunali Stevilo in delez zdravih ter obolelih
plodov. Skupaj smo v 56 vzorcih v letu 2013 in 64 vzorcih v letu 2014 nabrali 2504
jagod.

Podatke o temperaturi zraka, padavinah in relativni vlagi smo pridobili iz samodejne
meteoroloske postaje Lesce — Letalisce, oddaljene 3 km (ARSO).

Za statisti¢no obdelavo podatkov smo uporabili program SPSS 14.0 for Windows
proizvajalca SPSS Inc. Izracunali smo osnovne statisticne parametre. Za ugota-
vljanje statisti¢no znacilnih razlik smo uporabili neparametri¢ni Mann-Whitneyev
U test.
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Rezultati in razprava

Kljub alternativnim pasnim virom v oklici nasada (sadno drevje, travniske rastline),
so Cebele obiskovale tudi vrtne jagode. Najbolj dejavne so bile popoldne (Slika 1),
njihova dejavnost pa se je od dneva do dneva precej razlikovala, kar lahko razlozimo
kot posledico razli¢nih vremenskih razmer in dostopnosti alternativnih pasnih virov.
Najbolj dejavne so bile v toplem in son¢nem vremenu, medtem ko je bila dejavnost v
hladnem in vetrovnem vremenu precej manjsa.

Primerjava vzor¢nih ploskev je pokazala, da se z oddaljenostjo od panja Stevilo
Cebel na cvetovih ni spreminjalo. Razlike med vzor¢nimi ploskvami niso bile statisti¢no
znacilne (p > 0,05; Mann-Whitney U test). Ker ¢ebele lahko letijo na paSo celo nekaj
kilometrov dale¢ (Visscher in Seeley 1982, Beekmen in Ratnieks 2000), je 40 m raz-
meroma majhna razdalja, zato je bil tak rezultat tudi pricakovan.
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Slika 1: Pasna dejavnost ¢ebel na cvetovih jagod v letih 2013 in 2014.
Figure 1: Foraging activity of honeybees on strawberry’s flowers in 2013 and
2014.
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Ker je bilo znotraj radija 1 km od nasada Se sedem drugih ¢ebelnjakov, na cvetovih
zagotovo nismo opazili samo Cebel iz poskusnega panja, temvec tudi druge. Glede na
to, da je bil panj ob nasadu, domnevamo, da so nase ¢ebele prevladovale, ¢eprav ne-
posrednih dokazov za to nimamo, posredno pa lahko o prisotnosti sklepamo po uc¢inku
na zdravje jagod. Poleg ¢ebel smo na cvetovih jagod opazili tudi druge oprasevalce.
Najvec je bilo muh trepetavk, ki so bile najbolj Steviléne ob zacetku cvetenja. Opazili
pa smo tudi posamezne ¢mrlje (Bombus spp.), vitke ¢ebele (npr. iz rodu Lasioglossum)
in hrosce.

Metoda nanosa organizmov za bioti¢no zatiranje z medonosnimi ¢ebelami je bila
v letu 2013 zelo uspesna, saj je bila pri tretiranih rastlinah mediana deleza zdravih
plodov priblizno za polovico visja kot pri kontrolni skupini (Slika 2). Mediana deleza
mase zdravih jagod netretiranih rastlin je bila 48,6 %, tretiranih 74,4 %, razlika pa
statisti¢no znacilna (U=150,00, p <0,01). Podobno je bil pri tretiranih rastlinah stati-
sti¢no znacilno vecji tudi delez zdravih jagod. Mediana deleza Stevila zdravih plodov
netretiranih jagod je bila 45,1 %, tretiranih jagod pa 73,0 % (U=146,50, p < 0,01).
Ucinek je bil primerljiv z rezultati raziskav Hokkanena s sod. (2015). Podobno kot
smo ugotovili za pasno dejavnost, oddaljenost vzorcne ploskve od panja ni vplivala
na delez zdravih jagod (p > 0,05; Mann-Whitney U test).
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Slika 2: Delez Stevila in mase zdravih jagod leta 2013
Figure 2: Proportion of number and mass of healthy berries in 2013
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Slika 3: Delez stevila in mase zdravih jagod plodov leta 2014
Figure 3: Proportion of number and mass of healthy berries in 2014

V letu 2014 je bil ucinek veliko manjsi (Slika 3). Delez zdravih plodov tretiranih
rastlin je bil v primerjavi s kontrolo visji, vendar pa razlika ni bila statisticno znacilna
(U,,..=391,50,NS; U . =376,00, NS). MoZna razlaga za slabSo u¢inkovitost metode
bi lahko bile vremenske razmere v ¢asu zorenja. V letu 2013 je bila v obdobju zorenja
povprecna zracna vlaga 62 %, povprecna temperatura zraka pa 21°C, v letu 2014 pa
je bila vlaga visja (69 %), temperatura pa nizja (17°C), zato so bile razmere za razvoj
sive plesni boljse (Wilcox in Seem 1994, Williamson s sod. 2007), sredstvo za
bioti¢no zatiranje pa mogoce zaradi tega neucinkovito. Hokkanen s sod. (2015) sicer
nasprotno ugotavlja, da je metoda ucinkovita v vseh vremenskih razmerah.

Kontrolne rastline, pokrite z mrezo, niso bile zascCitene le pred sredstvom za zati-
ranje sive plesni, ampak tudi pred oprasevanjem cebel, zato smo primerjali tudi maso
pridelka in Stevilo plodov na posamezno obiranje na vzor¢no ploskev odkritih in po-
kritih rastlin. Koli¢ina pridelka pokritih rastlin je bila nekoliko manjsa. Razlika v
masi pridelka na ploskvah z odkritimi rastlinami (mediana 2013: 286,5 g; mediana
2014: 156,5 g) je bila v primerjavi s pokritimi (197,0 in 136,5 g) obe leti statisticno
neznacilna (U,,,,=326,50 , U, ,=404,50). Prav tako niso bile znacilne razlike v
Stevilu plodov. Mediana Stevila plodov na obiranje na vzoréno ploskev odkritih rastlin
je bila prvo leto 26,5, drugo leto 15,5, pokritih pa 21,0 in 13,0 (U,,,,=366,00 ,
U,,,=369,00). Glede na odsotnost Cebel pri pokriti skupini smo pri¢akovali vecje ra-
zlike v koli¢ini pridelka. Domnevamo, da so odsotnost ¢ebel nadomestile Stevilne

10
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druge zuzelke, predvsem muhe, ki smo jih opazili pod mrezo. Tam so se izlegle ali
pa so tja zasle. Zaradi omejenega prostora in stalnega iskanja izhoda, so z gibanjem
verjetno prenasale tudi cvetni prah med cvetovi in jih oprasile.

Rezultati poljskega poskusa so pokazali, da je uporaba medonosne cebele pri
nanosu Prestopa Mix tudi v pogojih slovenske pridelave lahko u¢inkovita, a ne vedno
zanesljiva metoda za za$¢ito jagod pred sivo plesnijo. Ena od pomanjkljivosti metode
je lahko odvisnost nanosa sredstva za bioti¢no zatiranje od dejavnosti ¢ebel, ki lahko
v slabem vremenu odpove. Ker so v Sloveniji nasadi razmeroma majhni, lahko pred-
stavljajo tezavo tudi bolj privlacni alternativni pasni viri, zaradi cesar Cebele lahko
opustijo obiskovanje cvetov ciljne kulture. Zaradi obeh razlogov je pri uporabi ¢ebel
za raznos biokontrolnih sredstev nujno redno spremljanje obiskovanja cvetov. Cebele
bi sicer k obiskovanju jagod lahko spodbujali z drazilnim krmljenjem s sladkorno
raztopino z vonjem jagodnih cvetov (Abrol 2012). Kot alternativo ¢ebeli bi lahko
uporabili ¢mrlje, ki so dejavni tudi v slabem vremenu (Bevk 2007), letajo na krajse
razdalje in so se Ze izkazali kot uspesni oprasevalci jagod (Kardinar 2012). Zaradi
nevarnosti genskega onesnazenja in vnosa novih bolezni (Graystock s sod. 2013), bi
bila uporaba ¢mrljev okoljsko sprejemljiva le, ¢e bi §lo za domorodne vrste vzrejene
v Sloveniji.
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POPRAVEK

V &lanku Ambrozic, S., Kapla, A., Vrezec, A. 2015: Razsirjenost in status vrst
rodu gladkih plavacev, Graphoderus (Coleoptera: Dytiscidae), v Sloveniji, Acta
entomologica slovenica, 23, 2: 69-92, so potrebni naslednji popravki:

Na strani 73 je v besedilu, kjer so nastete lokacije za vrsto Graphoderus austria-
cus v dinarski regiji, napacen podatek za Ljubljansko barje, Ljubljana, 22.7.1986,
ldcAGs, rSAm. Tega podatka ni.

Na strani 74 polni krogec z najdbo na Ljubljanskem barju ni pravilen. Prilagamo
pravilno karto, brez tega podatka.

Slika 2: Pregledna karta zgodovinske in danasnje razsirjenosti malega plavaca
(Graphoderus austriacus) Sloveniji. S praznimi krogci so oznacene najdbe pred
letom 1950, s polnimi pa podatki o najdbah vrste po letu 1950.

Figure 2: Historical and present distribution of Graphoderus austriacus in
Slovenia. The empty circles represent records of species before the year 1950, full
circles represent records of species after the year 1950.
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DETERMINATION OF CODLING MOTH, CYDIA POMONELLA
(LEP.: TORTRICIDAE), GENERATION NUMBERS
AND ADULT POPULATION FLUCTUATION IN YASOUJ THROUGH
TWO DIFFERENT METHODS
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Abstract - Population fluctuation of adult codling moth was studied in Yasou;j through
two methods, (1) sex pheromone-baited trapping and (2) collecting of larvae and
maintaining them in natural conditions, to determine its appropriate spraying time. In
the first method, three generations of adults emerged from mid-April to early June
(45 days), late May to mid-July (60 days) and mid-July to mid-September (60 days).
Their flight peaks occurred after mid-April, after mid-June and early August. At the
time of flight peak, second and third generation adult populations were equal but
twice as high as first generation adult population. In the second method, three gener-
ations of adults emerged during April (25 days), early June to mid-July (45 days) and
mid-July to late August (45 days). Their flight peaks occurred in mid-April, mid-
June and end July. Both methods were congruent for showing population fluctuation.
Flying periods of the second and third generations were equal but longer than flying
period of the first generation. Flying periods in the second method were shorter than
flying periods in the first method. Flight peaks of both methods coincided but with
slight delay for the first method. Some of first generation larvae remained dormant
for one year and emerged as adults next year which shows that some individuals
were monovoltine. Spraying time for the study area can be adjusted according to the
findings of this study and the type of pesticide which have to be used.

KEY WORDS: Monitoring and forecasting, Codling moth, Population fluctuation, Yasou;
Izvle¢ek — DOLOCANJE STEVILA GENERACIJ JABOLCNEGA ZAVIJACA, CY-

DIA POMONELLA (LEP.: TORTRICIDAE) IN SPREMLJANJE SPREMINJANJA
VELIKOSTI ODRASLE POPULACIJE V YASOUJU Z DVEMA METODAMA
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Spreminjanje velikosti populacije odraslih jabol¢nih zavijatev v Yasouju smo
ugotavljali z dvema metodama, (1) lovom na feromonske pasti in (2) zbiranjem li¢ink
in njihovim gojenjem v naravnih razmerah, da bi dolo¢ili pravilen ¢as Skropljenja. Po
prvi metodi so se tri generacije odraslih osebkov pojavljale od srede aprila do zacetka
junija (45 dni), od konca maja do srede julija (60 dni) in od srede julija do srede sep-
tembra (60 dni). Viski letanja metuljev so bili po sredini aprila, po sredini junija in v
zacetku avgusta. V Casu viskov sta bili druga in tretja generacija enaki, a dvakrat
vecji kot prva generacija metuljev. Po drugi metodi so se tri generacije odraslih
osebkov pojavljale aprila (25 dni), od zacetka junija do srede julija (45 dni) in od
srede julija do konca avgusta (45 dni). Njihovi viski letanja so bili sredi aprila, sredi
junija in konec julija. Obe metodi sta bili primerni za spremljanje spreminjanja pop-
ulacije. Obdobji letanja druge in tretje generacije sta bili enaki, a dalj$i od obdobja
letanja prve generacije. Obdobja letanja po drugi metodi so bila krajsa kot po prvi
metodi. Viski letanja po obeh metodah so se ujemali, vendar z rahlim zaostankom po
prvi metodi. Nekaj li¢ink prve generacije je ostalo dormantnih celo leto in so se kot
metulji pojavile naslednje leto, kar kaze, da je nekaj osebkov monovoltinih. Cas $kro-
pljenja v obmocju raziskav lahko prilagodimo glede na ugotovitve te raziskave in
vrste pesticida, ki ga uporabljamo.

KLJUCNE BESEDE: Spremljanje in napovedovanje, jabol¢ni zavija¢, spreminjanje ve-
likosti populacije, Yasouj

Introduction

Iran has been one of the ten top apple producers in the world with average
production of 1.7 to 2.7 million tons per year (FAOSTAT, 2014). Codling moth,
Cydia pomonella L. (Lep.: Tortricidae), is a key pest of apple in various regions of
Iran (Rajabi et al., 2007). Its full-grown larvae either pupate and emerge as adults
after 10 to 20 days or enter diapause until the following spring. Therefore, codling
moth could have different number of generations per year in different regions or even
in the same region depending on weather conditions (Rajabi ef al., 2007; Kot, 2010).
Its control is essential to harvest crop in commercial orchards and there have been
many control tactics such as fruit thinning, fruit bagging, trunk banding, sanitation
methods (Judd et al., 1997; Witzgall et al., 2008; Anonymous, 2014), mating disrup-
tion, trapping (Knight, 1996, Gut et al., 1998, Light ef al., 2001) and sterile insect
technique (Vreysen et al., 2010; Dyke, 2010). Nevertheless, insecticides have been
the main control method. Since larvae bore into fruit and they are protected from in-
secticide exposure, insecticide spray should be timed and targeted either at the egg
stage or newly-hatched larvae depending on the insecticide used (Alston et al., 2010;
Ranjbar Aghdam, 2015). That is the reason why codling moth monitoring has always
been one of the widely investigated aspects of this pest (Witzgall et al., 2008) and
many monitoring systems have been devised and examined including: (1) Fermented
molasses mixture (Brunner, not dated), (2) Black light traps (Madsen and Sanborn,
1962), (3) Sampling of larvae or the damage caused by larvae, (4) Female moths
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placed in a cage inside a trap (Hathaway, 1966), (5) kairomone-baited traps (Knight
and Light, 2005; Hicher, 2009), (6) Degree day which predict codling moth develop-
ment and activity based on the heat unit accumulation (Procter, et al., 1986; Roltsch
etal., 1999; Jones et al., 2013) and (7) pheromone-baited traps. The detection sensi-
tivity and species selectivity of pheromone-baited traps make them ideal tools to
detect the presence of insects and monitor their flight period phenology (Brunner et
al., 2002; Fadamiro, 2004). They have been widely used to monitor pest population
density and fluctuation and determine spraying time in fruit orchards (Knight et al.,
1999; Rajabi et al., 2007).

Codling moth has not been well studied in Yasouj and control measurements are
mostly based on the available results from the other parts of the country. In present
study, it was attempted to monitor emergence and population fluctuation of adult
codling moth in this region through sex pheromone-baited traps accompanied with
collecting, maintaining and rearing codling moth in natural conditions. Both methods
were applied simultaneously in the same orchard and results were compared to verify
the capability and reliability of sex pheromone-baited traps as a conventional method
for monitoring and forecasting codling moth in this region. Usually, monitoring sys-
tems are used together to provide better information to growers to increase effectiveness
of their control programs.

Materials and Methods

The study was carried out from August 2012 to September 2013 continuously in
an abandoned and infested apple orchard in Darshahi village (30° 49" 42" N and 51°
22" 12" E) that is located thirty kilometers northwest of Yasou;.

A) Trapping using sex pheromone trap (First method)

Three pheromone traps were installed at a height of 1.5 to 2 meters above the
ground level within tree canopy in late March 2013. Pheromone trade mark was
Scentomos and traps were delta type. Traps were more than 150 meters away from
each other. They were being inspected daily and replaced once every seven days.
Trapped moths were being removed with a forceps and recorded in each inspection.
This observation continued from late March to late September when no more moths
were trapped. Finally, mean of trapped adults was calculated for every day and plotted
against time to determine generation numbers, flying periods and flight peaks.

B) Collecting, maintaining and rearing larvae in natural conditions (Second
method)

B-1) Large numbers of overwintering larvae were collected during late August
and September 2012 by collecting maggoty apples and wrapping corrugated cardboard
around the trunk of apple trees. These larvae were maintained in natural conditions in
the garden and monitored on a daily basis from late March 2013 onwards to follow
adult emergence. In fact this group of adult moths was the first generation of adults
in 2013 whose flying period and peak flight were determined (Table 1).

B-2) In the next year, inspection of orchard started in mid-April on a daily basis to
search for signs of codling moth infestation. From May 10" (when the first sign of
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codling moth infestation was seen) up to June 15" (ten days after emergence of the
first adult of second generation), maggoty apples were collected daily and maintained
in containers under natural conditions in the orchard. Larvae inside fruits were allowed
to complete their development and pupate in corrugated cardboards. These pupae
were maintained in natural conditions in the orchard and monitored on a daily basis
to record emergence of the second generation adults (Table 1).

B-3) Adults of the second generation were being placed in a separate box and pro-
vided cotton wads of 10 percent honey solution as food and small apple fruits for egg
laying. Fruits were taken out after one or two nights and maintained by date in
separate containers in natural conditions. Newly-hatched larvae were allowed to bore
into fruits, complete their development and pupate in corrugated cardboards. Albeit,
once fruits were being withered, larvae were being transferred to a new and fresh
fruit. These pupae were kept in natural conditions in the garden and monitored on a
daily basis to record emergence of the third generation adults (Table 1).

B-4) The previous process was repeated exactly once again with the third generation
adults. All larvae of this generation started to overwinter and no adult emerged up to
the next April. Finally, the number of adult moths was plotted against time to determine
population fluctuation.

Table. 1. Codling moth adult emergence during the year by the second method,
with some landmark dates.

Date Event Adult emergence in order

Aug 2012 Collecting of larvae

Sep 2012 Collecting of larvae

26 Mar 2013 Emergence of first adult of 1% generation

15 Apr 2013 1% generation flight peak 1% generation
19 Apr 2013 Emergence of last adult of 1% generation

10 May 2013 Start to collect maggoty apples

6 Jun 2013 Emergence of first adult of 2" generation

Stop collecting maggoty apples

15 Jun 2013 st g aition filght paak 2™ generation
12 Jul 2013 Emergence of first adult of 3" generation

16 July 2013 Emergence of last adult of 2" generation 3" generation
30 Jul 2013 3" generation flight peak

25 Aug 2013 Emergence of last adult of 3™ generation
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Results

A) Trapping using sex pheromone trap (First method)

The first adult moth was trapped after mid April 2013. There was an intense
increase in the number of trapped moths two nights after and then it decreased sharply.
Whole May to early June, number of trapped moths was low and with more fluctuation.
From June 10% trapped moths increased again, reached its peak on June 20™, and de-
creased during late June. Whole July, number of trapped moths was low and with
more fluctuation. Late July trapped moths started to increase once again and reached
its peak end July to early August. 8" September onwards no moth was trapped (Figure

).

B) Rearing pest on apple fruit in natural conditions (Second method),

B-1) Of overwintering larvae which had been collected during late August and
September 2012, nearby 28 percent died. The rest emerged as first generation adults
from late March to late April (25 days) and their flight peak occurred in mid-April.

B-2) First brood larvae, which had been collected from infested fruits during early
May to mid-June 2013, completed their development and crawled to corrugated
cardboards. Of them, about five percent died and four percent remained dormant up
to the next year and then emerged as adults. The rest emerged as second generation
adults from early June to mid-July (45 days) and their flight peak occurred mid-June.
In fact, most of adults emerged from June 5% to 25" and the rest emerged sporadically

12 4

10 +

Trapped moth per night

, ) N\\N\M/’\/\\A /\AAMMA M\MM
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Fig. 1. Adult codling moth trapping through first method (pheromone-baited trap)
in the year 2013 in Yasou;.
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Fig. 2. Developmental time of first brood pupae of codling moth in the year 2013
in Yasouj.

during July. In this part, pupal developmental time was also measured which varied
from 10 to 20 days and its mean was 14.28 days. This population showed a normal
distribution for pupal developmental time in such a way that a large portion of popu-
lation (25 percent) had 14 days of pupal developmental time and the rest of population
was distributed normally on both sides. Pupal developmental time for 2 percent of
population was 10 days and for 4 percent of population was 20 days (Figure 2).

B-3) Of second brood larvae, which were the offspring of second generation
adults, about 16 percent died and the rest emerged as third generation adults during
mid-July to late August (45 days). Flight peak occurred in late July (Figure 3).

B-4) Third brood larvae (offspring of third generation adults) entered diapause,
started to overwinter and no adults emerged up to the next April.

Discussion

Codling moth is the most destructive insect pest of apple orchards in Kohgiluich
and Boyer Ahmad province, although no systematic survey has been carried out to
estimate its damage. Chemical insecticides have dominated attempts to control this
pest in the region; nevertheless, farmers are unhappy and always complaining about
chemical control inefficiency which is mainly rooted in inappropriate spraying time.
This pest has not been studied sufficiently in the region and control decisions mostly
rely on the available results from the other parts of the country. In view of establishment
of new apple orchards, codling moth could be a serious problem in this region in
future. Hence, monitoring of codling moth and determination of its optimal spraying
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Fig. 3. Adult codling moth emergence through second method in the year 2013 in
Yasouj.

time seems to be necessary. In present work, Sex pheromone-based traps accompanied
with collecting, maintaining and rearing pest in natural conditions were applied to
monitor adult emergence and fluctuation.

18 4

—— Rearing
16 =-==-Pheromone traps
14 4

Moth number per night
=
=3

2 ?o!b *o*b Jo%%?o'b%’o"o*’blq
Y a“"a, W0, Y
Fig. 4. Congruence of two methods in determination of population fluctuations of

adult codling moth.
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In both methods, results were indicative of three generations per year in this
region. There are many papers, which have reported three generations per year for
this pest (Rajabi et al., 2007; Daneshnia ef al., 2012; Ranjbar Aghdam, 2015). It was
seen that four percent of first generation larvae remained dormant for one year and
emerged as adults in the next year. This implies that codling moth has diversity in
voltinism. Rajabi (1978) reported between 8 to 12 percent of first brood larvae entered
diapause. The incidence of diapause in first generation larvae indicates an influence
of some other factors on diapause induction (Mansour, 2007). According to Brown et
al. (1979), first generation larvae have a higher diapause rate (thus they are univoltine)
when they are reared in apples crowded with larvae. In this work, maggoty apples
were maintained together which might be the reason for this phenomenon. However,
diapause induction in first generation larvae could serve as a protection mechanism
for codling moth population in front of unfavorable conditions.

Flight peaks occurred during mid-April, mid-June and the end of July. Flight
peaks of both methods coincided but with slight delay for the first method (Fig. 4).
This slight delay in flight peak coincidence could be explained by the time interval
between emergence and trapping of adults in the first method which does not exist
for the second method. In second method, adult emergence and recording were at the
same day while there might be a time interval between emergence and trapping
(recording) in the first method. It could be concluded that the second method is more
precise than first method for showing flight peaks. In the second method, adults were
recorded on the same day they emerged while in the first method, trapped adults
might have emerged some days back.

Flying periods of second and third generations were approximately equal but they
were 15 to 20 days longer than first generation flying period (Fig. 1, 3). Emergence
of first generation adults in a shorter period could be justified by source of emerging
adults. Second and third generation adults are coming out of a gradual egg laying
during season which will be led to a longer flying period and overlapping of generations
(Table 1). While first generation adults are emerging from overwintering larvae which
have been a long time (from September to April) full grown larvae. Most probably
they would be uniform enough to emerge as adults in a shorter period.

Adult generations emerged during 45, 60 and 60 days in first method (Fig. 1) and
25,45 and 45 days in second method (Fig. 3). As we can see for the same generation,
flying periods in first method were 15 to 20 days longer than that in second method.
This difference could be attributed to maintaining and rearing pest in an even condition
in second method. In second method, place and condition of growth and development
was similar for all members of each developmental stage (including eggs, larvae or
pupae) to complete their embryonic, larval and pupal periods simultaneously and
emerge as adults in a shorter period. While outside larvae and pupae are living in di-
verse places which have significant differences. For example, pupae or overwintering
larvae on different sides of the same trunk experience different environmental condi-
tions. Therefore, their developmental rate will be different which in turn leads to
gradual adult emergence in nature. Normally, more gradual emerging of adults entails
the longer flying period and overlapping of generations. The exact time of generation
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overlapping could not be determined by the first method. There was no overlapping
between first and second generations in the second method, but overlapping between
second and third generations occurred during second ten days of July (Table 1).

In first method, second and third generation adult populations were equal but
twice as high as first generation adult population especially at the time of flight peak
(Fig. 1). This could be due to mortality of overwintering larvae during winter. It was
mentioned that nearby one third of overwintering larvae died in second method.

Monitoring both males and females, showing exact time of generation overlapping,
right and sharp detecting of flight peaks, detecting monovoltine and bivoltine indi-
viduals and precise detecting of first adult emergence in all generations especially in
first generation could be considered as advantages of second method. However, this
method is more time consuming and labor-intensive.

Finally, both methods were good enough to monitor pest in order to determine its
generation numbers and flight peaks which can help us to determine optimal spraying
time. Spraying time could be adjusted based on population fluctuation and insecticide
to be used. As a usual, insect growth regulators (e.g., Diflubenzuron and Tebufenozide)
should be applied before egg laying or egg hatching. Contact and ingested insecticides
(e.g., spinosad, organophosphates, pyrethroids, and carbamates) should be applied
after egg hatching to kill larvae as they emerge from eggs.

Conclusion

Both methods were congruent for monitoring of flight period and population dy-
namics of codling moth adults. Second method was more precise but time consuming
and labor-intensive. In this region, codling moth was trivoltine whose adults emerged
from April to late May or early June, late May or early June to mid-July and mid-July
to mid-September in order. Flight peaks occurred in mid-April, mid-June and end
July or early August. About four percent of first generation larvae entered diapause
until the next year, which is indicative of monovoltine individuals inside population.
Finally, optimal spraying time could be anticipated based on the obtained population
fluctuation and type of insecticide which have to be used.
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PRISPEVEK K POZNAVANJU FAVNE HROSCEV
V JAMI PRI LIPNISKI SKALI
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Izvlecek — Predstavljeni so rezultati devetletnih vzorcenj favne hroscev v Jami pri
Lipniski skali v kraju Lipnica pri Kamni Gorici (severozahodni del Slovenije). Naj-
denih je bilo 16 vrst.

KLjuCNE BESEDE: Coleoptera, Carabidae, Trechinae, Cholevidae, Cryptophagidae,
Leiodidae, Staphylinidae, Bothrideridae, favna, nova najdisca, Slovenija

Abstract - CONTRIBUTION TO THE KNOWLEDGE OF BEETLE FAUNA IN
THE CAVE JAMA PRI LIPNISKI SKALI

Results of a nine years sampling of the beetle fauna in the cave Jama pri Lipniski
skali (north-western part of Slovenia) are presented. Sixteen species in all were found.

KEYy worbps: Coleoptera, Carabidae, Trechinae, Cholevidae, Cryptophagidae, Leio-
didae, Staphylinidae, Bothrideridae, fauna, new records, Slovenia

Uvod

Jama pri Lipniski skali je krajsa konglomeratna jama v pescenjaku, ki lezi plitvo
pod povrsjem. Ima prostoren vhodni del, ki se nadaljuje z rovom. Svetloba in klimatski
vplivi s povrsja segajo dale¢ v njeno notranjost. Le v zadnjih metrih edinega rova, ki
pa so zaradi svoje ozkosti in kot noz ostrih skal le stezka dostopni, vladajo jamske
razmere, primerne za prezivetje troglobiontov (popolna tema, visoka relativna zra¢na
vlaga in bolj ali manj stalna letna temperatura zraka).

Jama je tipsko nahajalisce slepega jajcarja vrste Aphaobius robustus (slika 1), ki
ga je tu prvi naSel Egon Pretner. V mapi Jama pri Lipniski skali, ki se nahaja v Ka-
tastru jam Jamarske zveze Slovenije v Ljubljani, obstajata dva zapisnika (Pretner
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Slika 1: Aphaobius robustus — naravna velikost 2,8 mm (foto
Miroslava Kofler).

1936, 1945) o njegovih kasnejsih obiskih jame. Tako je 11. 6. 1936 zapisal: ,, Na
dne 24. maja 1936 v desnem rovu nastavljenih vabah nisem nasel nicesar. Pred leti
sem tu ulovil na vabah Aphaobius heydeni subsp. robustus Muell.- locus classicus.
Ali ta zival je tu zelo redka, medtem ko je Laemostenus schreibersi prav pogost.*
Ob obisku 9. 12. 1945 pa Se: ,, [zvanredno suho v jami. V ozki razpoki so med drugo
svetovno vojno ojstro kamenje nekaj odbili, vsled Cesar se obleka ne raztrga vec
tako kakor poprej. Dne 18. XI. 1945 nastavil 2 vabi, ali dne 9. XII. 1945 nisem na
vabah nicesar nasel.“ V mapi se nahaja $e M. Chvatalov zapisnik (Chvatal 1980), ki
vsebuje nacrt in skop opis jame, zato v nadaljevanju prispevka podajam njen dopol-
njen opis.

Po drugi svetovni vojni so tu razen Pretnerja in avtorja raziskovali e Joze Broder,
Manfred Egger in Manfred Kahlen. Publicirane so bile le Pretnerjeve, Koflerjeve in
Kahlenove najdbe vrste Aphaobius robustus (Bognolo & Vailati 2010). V pri¢ujocem
prispevku podajam celoten pregled podatkov o favni hro$¢ev v Jami pri Lipniski
skali, ki sem jih zbral skozi devetletna vzorcenja.

Lega in opis jame
Jama pri Lipniski skali, kat. st.: 397 (Kataster jam 2015) se nahaja v severozahod-

nem delu Slovenije (slika 2) v kraju Lipnica pri Kamni Gorici na Gorenjskem. Vhod
v jamo lezi na strmem gozdnem pobocju priblizno 30 metrov nad cesto in sicer tik

Slika 2: Lega Jame pri Lipniski skali.
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pod 4 do 5 metrov visoko konglomeratno steno. Njene WGS-84 koordinate so: E
14.2137, N 46.3054, kota vhoda pa 465 metrov nad morjem.

Ta 31 metrov dolga in 6 metrov globoka (visoka) jama ima (slika 3) dva vhoda,
spodnji je Sirok 3, zgornji 2 metra; viSina oboka pa pri obeh znasa okrog 2,5 metra.
Vhodna manjsa dvorana je ovalne oblike, dolga 10 in Siroka 9 metrov, ter je edini
prostoru je polmrak, tla so pokrita z ve¢jimi odkruski konglomeratnih skal in so vecji
del leta suha. V vlaznih obdobjih kaplja s stropa voda.

Od tu se na desni strani odcepi 21 metrov dolg, na zac¢etku dobro pohoden, nato
pa ozek (0,25 — 0,75 metra) in 2 do 5,5 metrov visok rov, ki se konca v za ¢loveka ne-

A

Slika 3: Nacrt Jame pri Lipniski skali — tloris in prerez (M. Chvatal).
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prehodni razpoki. Tla pokriva mokra ilovica, s stropa kaplja voda in polzi po stenah,
ki so polne kot noz ostrih konglomeratnih kamnov. Zato je gibanje mo¢no ovirano in
pogosto prav bolece. Ostri kamni se zatikajo v oblacila, rezejo v boke, kolena in
prste, ko se mukoma plazi§ naprej. Na koncu je komaj dovolj prostora za postavitev
pasti. Ta zadnji del se obiskovalcu dozdeva pozimi topel in poleti hladen. Po Chvatalovi
opombi v zapisniku (Chvatal 1980) ta visok, meandrast, dokaj erodiran rov nakazuje,
da je iz jame neko¢ tekel potok.

Bioloske raziskave

V jami sem raziskoval med letoma 2001 in 2009. Glavna metoda lova so bile
pasti s trohnecim mesom ali sirom in konzervirno tekocino, ki sem jih porazdelil po
masovne ulove najpogostejSega prebivalca te jame, hrosca vrste Laemostenus schrei-
bersi, sem pasti prekril s kovinsko mrezico, ki je bila dovolj gosta, da je preprecevala
prehod te vrste in dovolj redka, da je omogocila prehod ostalim vrstam. Ulovljene
osebke sem pobiral v razli¢nih ¢asovnih presledkih. Ob obiskih jame sem tudi redno
pregledoval stene in tla, ter obracal kamne, vendar sem s to metodo nabiranja nasel
zgolj vrsto Laemostenus schreibersi.

Vzorcenja po letu 2006 so bila opravljena z dovoljenjem Agencije Republike Slo-
venije za okolje §t. 35601-85/2007-4.

Rezultati in razprava
Pestra favna hroscev v jami po dosedanjem vedenju Steje Sestnajst vrst:

1) Anophthalmus egonis Mueller 1923

Ulov: 5.4. - 7.9.2002: 2 osebka; 4.6. - 28.6.2003: 1 osebek; 14.5. - 8.9.2005: 1
osebek; 1.4. - 8.9.2006: 4 osebki; 8.9.2006 - 16.2.2007: 2 osebka; 15.7.-12.11.2007:
1 osebek. Leg., det., col. B. Kofler.

2) Anophthalmus micklitzi rovnicensis Daffner 1996

Ulov: 2.6. - 15.8.2001: 1 osebek; 5.4. - 7.9.2002: 1 osebek; 1.4. - 8.9.2006: 1
osebek; 8.9.2006 — 16.2.2007: 1 osebek; 16.7. - 12.11.2007: 1 osebek; 6.9.2008 —
4.7.2009: 1 osebek. Leg., det., col. B. Kofler.

3) Laemostenus schreibersi Kuester 1846

Ulov: 18.2. - 2.6.2001: 2 osebka; 2.6. - 15.8.2001: 2 osebka; 5.4. - 7.9.2002: 3
osebki; 7.9.-21.12.2002: 2 osebka; 21.12.2002 — 4.5.2003: 1 osebek; 4.5. - 28.6.2003:
2 osebka; 4.10.2004 — 14.5.2005: 2 osebka; 14.5. - 8.9.2005: 2 osebka; 1.4. - 8.9.2006:
2 osebka; 8.9.2006 — 16.2.2007: 2 osebka; 16.2. - 15.7.2007: 2 osebka; 15.7. -
12.11.2007: 2 osebka; 12.11.2007 — 16.2.2008: 2 osebka; 16.2. - 6.9.2008: 2 osebka;
6.9.2008 — 4.7.2009: 1 osebek. Leg., det., col. B. Kofler.

30



Bojan Kofler: Prispevek k poznavanju favne hros¢ev v jami pri Lipniski skali

4) Aphaobius robustus J. Mueller 1914

Ulov: 2.6. - 15.8.2001: 1 osebek; 9.2. - 5.4.2002: 1 osebek; 5.4. - 7.9.2002: 4
osebki; 7.9. -21.12.2002: 4 osebki; 21.12.2002 —4.5.2003: 1 osebek; 4.5. - 28.6.2003:
1 osebek; 27.3. - 4.10.2004: 1 osebek; 4.10.2004 — 14.5.2005: 1 osebek; 1.4. -
8.9.2006: 6 osebkov; 8.9.2006 — 16.2.2007: 3 osebki; 16.2. - 15.7.2007: 1 osebek;
15.7.-12.11.2007: 1 osebek; 12.11.2007 — 16.2.2008: 3 osebki; 16.2. - 6.9.2008: 3
osebki; 6.9.2008 —4.7.2009: 3 osebki. Leg., det., col. B. Kofler.

5) Bryaxis argus Kraatz 1863

Ulov: 5.4.-7.9.2002: 5 osebkov; 14.5. - 8.9.2005: 4 osebki, 8.9.2006 — 16.2.2007:
1 osebek; 16.2. - 15.7.2007: 4 osebki; 15.7. - 12.11.2007: 4 osebki; 16.2. - 6.9.2008:
5 osebkov; 6.9.2008 — 4.7.2009: 7 osebkov. Leg., col. B. Kofler, det. B. Kofler in S.
Brelih.

6) Leptinus testaceus Mueller 1817
Ulov: 8.9.2006 — 16.2.2007: 1 osebek. Leg., col. B. Kofler, det. S. Brelih.

7) Paederus littoralis Gravenhorst 1802
Ulov: 5.4.-7.9.2002: 1 osebek. Leg., det., col. B. Kofler.

8) Catops subfuscus Kellner 1846
Ulov: 5.4.-7.9.2002: 1 osebek. Leg., det., col. B. Kofler.

9) Catops fuliginosus Erichson 1837
Ulov: 6.9.2008 — 4.7.2009: 1 osebek. Leg., col. B. Kofler, det. M. Kahlen.

10) Nargus wilkini Spence 1815
Ulov: 5.4. - 7.9.2002: 1 osebek. Nabral in kolekcioniral B. Kofler, det. M. Ka-
hlen.

11) Choleva agilis 1lliger 1798
Ulov: 6.9.2008 — 4.7.2009: 1 osebek. Leg., col. B. Kofler, det. M. Kahlen.

12) Choleva oblonga Latreille 1807
Ulov: 1.4. -8.9.2006: 1 osebek; 16.2. - 15.7.2007: 1 osebek; 15.7. - 12.11.2007: 1
osebek. Leg., col. B. Kofler, det. M. Kahlen.

13) Choleva sturmi Brisout 1863
Ulov: 16.2. - 6.9.2008: 1 osebek; 6.9.2008 —4.7.2009: 1 osebek. Leg., det., col. B.
Kofler.

14) Cryptophagus pilosus Gyllenhal 1828

Ulov: 8.9.2006 — 16.2.2007: 4 osebki; 16.2. - 6.9.2008: 1 osebek. Leg., col. B.
Kofler, det. M. Kahlen.
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Slika 4: Anophthalmus egonis — naravna velikost 6,0
milimetrov (foto Miroslava Kofler).

15) Cryptophagus distinguendus Sturm 1845
Ulov: 8.9.2006 — 16.2.2007: 5 osebkov; 15.7. - 12.11.2007: 7 osebkov; 16.2. -
6.9.2008: 2 osebka. Leg., col. B. Kofler, det. M. Kahlen.

16) Oxylaemus variolosus Dufour 1843
Ulov: 14.5. - 8.9.2005: 1 osebek. Leg., col. B. Kofler, det M. Kahlen.

Izmed 16 ugotovljenih vrst sem v vhodni dvorani naSel kar 12 vrst: Bryaxis argus,
Leptinus testaceus, Paederus littoralis, Catops subfuscus, Catops fulginosus, Nargus
wilkini, Choleva agilis, Choleva oblonga, Choleva sturmi, Oxylaemus variolosus,
Cryptophagus pilosus in Cryptophagus distinguendus. Vrsta Laemostenus schreibersi
je bila prebivalec vseh jamskih delov. Vrsta Aphaobius robustus je poseljevala
celoten stranski rov, nisem pa je nasel v vhodni dvorani. Vrsti Anophthalmus egonis
in Anophthalmus micklitzi rovnicensis sem ulovil samo v kon¢nem delu stranskega
rova.

Zanimiva je najdba brezokca vrste Anophthalmus egonis (slika 4), saj je to njegovo
najjuznejse najdisce in je od tipskega nahajalis¢a Pesjakov buden v zracni Crti
oddaljeno kar 15 kilometrov. Za brezokca Anophthalmus micklitzi rovnicensis (slika
5) pa je Jama pri Lipniski skali Sele drugo znano najdisce in je od klasi¢nega najdisca
v zracni Crti oddaljeno 5 kilometrov.

Summary

Nine years of research of the beetle fauna in the cave Jama pri Lipniski skali con-
firmed presence of the following species: Anophthalmus egonis, Anophthalmus mic-
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Slika 5: Anophthalmus micklitzi rovnicensis —
naravna velikost 5,7 milimetrov (foto Miroslava Kof-
ler).

klitzi rovnicensis, Laemostenus schreibersi, Aphaobius robustus, Bryaxis argus, Lep-
tinus testaceus, Paederus littoralis, Catops subfuscus, Catops fulginosus, Nargus
wilkini, Choleva agilis, Choleva oblonga, Choleva sturmi, Cryptophagus pilosus,
Cryptophagus distinguendus, and Oxylaemus variolosus. The cave Jama pri Lipniski
skali is the classical finding place of the species Aphaobius robustus. The finding of
the species Anophthalmus egonis was quite a surprise as this is the most southern fin-
ding place, 15 km distance from the so far known finding places of this species. Even
more surprising was the finding of the species Anophthalmus micklitzi rovnicensis.
The cave Jama pri Lipniski skali is only the second known finding place where this
species was found, and is also 5 km away from the classical finding place.

Literatura

Bognolo M., Vailati D., 2010: Revision of the genus Aphaobius Abeille de Perrin,
1878 (Coleoptera, Cholevidae, Leptodirinae). Scopolia, 68: 35 — 37, Ljubljana.

Chvatal M., 1980: Zapisnik terenskih ogledov — Jama pri Lipnici. DZRJ Kranj.
Kranj.

Jamarska zveza Slovenije, 2015: Kataster jam, Ljubljana.

33



Acta entomologica slovenica, 24 (1), 2016

Pretner E., 1936: Zapisnik terenskih ogledov — Jama pri Lipniski skali ali pod Gora-
¢em. DZRJ Ljubljana. Ljubljana.

Pretner E., 1945: Zapisnik terenskih ogledov — Jama pri Lipniski skali ali pod Gora-
¢em. DZRJ Ljubljana. Ljubljana.

Prejeto / Received: 6. 6. 2015

34



LJUBLJANA, JUNIJ 2016 Vol. 24, §t. 1: 35-54

PRELIMINARY REPORT ON THE CICADOMORPHA (HEMIPTERA)
FAUNA OF KEMALIYE (ERZINCAN PROVINCE, EAST TURKEY)*

Emine DEMIR! and Ali DEMIRSOY?

''Ugur Mumcu M., 51 nolu kooperatif, 1626 S., 6/2, Batikent Ankara, Turkey.
E-mail: eminedemird@yahoo.com
2 Hacettepe University, Faculty of Science, Department of Biology,
Beytepe Ankara, Turkey.
E-mail: demirsoy@hacettepe.edu.tr

Abstract - Cicadomorpha specimens collected in the years 2006 and 2007 in the Ke-
maliye (Erzincan province) in east Turkey were examined. 63 species belonging to 7
families were found: 4 species belong to the family Cicadidae, 1 to Tibicinidae, 1 to
Cercopidae, 6 Aphrophoridae, 1 to Membracidae, 1 Ulopidae and 49 species to Ci-
cadellidae. Distribution of these species in Turkey and their host plants are given
along with their locality records. 52 species records are new to the Kemaliye district,
32 new to Erzincan province and 8 species records are new to eastern Turkey.

KEYy worDs: Hemiptera, Cicadomorpha, fauna, Kemaliye district, eastern Turkey.

Izvletek — PREDHODNO POROCILO O FAVNI PODREDA CICADOMORPHA
(HEMIPTERA) KEMALIJE (POKRAJINA ERZINCAN, VZHODNA TURCIJA)

Pregledani so bili primerki podreda Cicadomorpha, zbrani v letih 2006 in 2007 v
Kemaliji (pokrajina Erzincan) v vzhodni Tur¢iji. Najdenih je bilo 63 vrst, pripadajoc¢ih
7 druzinam: 4 vrste pripadajo druzini Cicadidae, 1 Tibicinidae, 1 Cercopidae, 6 Aph-
rophoridae, 1 Membracidae, 1 Ulopidae in 49 vrst druzini Cicadellidae. Poleg podatkov
vrst je prvi¢ najdenih v okraju Kemalija, 32 je novih za pokrajino Erzincan, 8 vrst pa
za vzhodno Turcijo.

KLJUCNE BESEDE: Hemiptera, Cicadomorpha, favna, okraj Kemaliye, vzhodna Turcija.

*This study was supported by TUBITAK (The Project number: CAYDAG-105Y016). The present work includes only Cicadomorpha
(Hemiptera) part of the project.
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Introduction

In the studies of Lodos and Kalkandelen on the Auchenorrhyncha of Turkey
(1981a, 1981b, 1981c, 1982a, 1982b, 1983a, 1983b, 1983c, 1984a, 1984b, 1984c,
1984d, 1985a, 1985b, 1985¢c, 1986a, 1986b, 1986¢, 1987a, 1987b, 1987¢c, 19874,
1988) 43 Cicadomorpha species from the Erzincan province (East Turkey) and one
from the Kemaliye district were recorded. Later, the study of Demir and Demirsoy
(2008) presented records of 10 additional species, raising the total species number
for the province to 54.

District of Kemaliye (in south Erzincan province), which was selected as the study
area, is located in east Turkey, between 38° 15' - 39° (' eastern longitude and 39° 30'
—39° 0" northern latitude. The elevation ranges between 950 m and 2350 m. 11 Ci-
cadomorpha species were known in the Kemaliye area prior to our study, a compilation
of records in the studies of the authors mentioned above.

Material and Methods

Field studies were carried out in the years 2006 and 2007. 1404 adult Cicadomorpha
specimens were collected and analyzed. They were collected by sweeping the herba-
ceous plants with a net. The material is kept dry in the first author’s collection.

Fig. 1: Photos of the research area (Kemaliye district). Euphrates and surrounding
areas, photo E. Demir.
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Fig. 2: Sarigi¢ek Plateau, photo E. Demir.
Results

Altogether 63 species were found. Along with their distribution in Turkey and the
plants found to be their hosts, the examined material of these species is listed below.

Suborder CICADOMORPHA

Superfamily CICADOIDEA

Family CICADIDAE

Subfamily CICADINAE

Tribe CICADINI

Cicadatra atra (Olivier, 1790)

Material examined: Kemaliye: Kusak Village (Dere), 06.07.2006, 19, 1070 m,
Kocagimen Village (Silk Road), 04.07.2007, 1, 1300 m. Distribution in Turkey:
Adana, Amasya, Ankara, Antalya, Bitlis, Edirne, Erzincan, Gaziantep, Istanbul, Izmir,
Kahramanmarag, Mugla, Siirt, Sivas, Sanlwurfa (Fahringer, 1922; Lodos & Kalkan-
delen, 1981a).

Cicadatra hyalina (Fabricius, 1798)

Material examined: Kemaliye: Yesilyamag Village (Dere), 08.07.2006, 19, 1290
m, Sarigicek (Mazman Well), 07.07.2006, 333, 1690 m, Sarigicek (Mazman Well),
04.07.2007, 19, 1650 m, Kocagimen Village (Silk Road), 04.07.2007, 14, 1300 m.
Distribution in Turkey: Adiyaman, Ankara, Antalya, Elazig, Erzincan, Gaziantep,
Giimiishane, Hakkari, Hatay, Isparta, Izmir, Konya, Kahramanmaras, Nevsehir, Nigde,
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Fig. 3: Munzur mountains Barriers, photo E. Demir.

Siirt, Urfa, Van (Dlabola, 1957, 1981; Lodos & Kalkandelen, 1981a; Kartal & Zey-
bekoglu, 1999; Demir, 2007a, 2007b).

Cicadatra persica Kirkaldy, 1909

Material examined: Kemaliye: Asagi Umutlu Village, 05.07.2006, 13 (N. Ko-
catepe leg.). Distribution in Turkey: Adana, Ankara, Bitlis, Burdur, Glimiishane,
Kahramanmarag, Malatya (Fahringer, 1922; Dlabola, 1981, Lodos & Kalkandelen,
1981a; Demir, 2007b).

Subfamily PLATYPLEURINAE

Tribe CRYPTOTYMPANINI

Lyristes plebejus (Scopoli, 1763)

Material examined: Kemaliye: Ocak Village (Cesme), 06.07.2006, 1, 1350 m,
Kirkgoz, 08.07.2006, 543 299, 1300 m on Paliarus. Distribution in Turkey:
Adana, Ankara, Antalya, Artvin, Aydin, Balikesir, Bursa, Denizli, Erzincan, Gaziantep,
[zmir, Istanbul, Kahramanmaras, Kirikkale, Kirklareli, Kiitahya, Manisa, Mardin,
Mugla (Fahringer, 1922; Dlabola, 1957, 1981; Linnavuori, 1965; Lodos & Kalkan-
delen, 1981a; Demir, 2007a; Tezcan et al, 2013).

Family TIBICINIDAE
Subfamily TIBICININAE

Tribe CICADETTINI
Cicadivetta tibialis (Panzer, 1788)
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Fig. 4: Euphrates and surrounding areas, photo E. Demir.

Material examined: Kemaliye: Kekikpmar1 Village (Koprii), 06.07.2006, 837
492, 1320 m. Distribution in Turkey: Ankara, Artvin, Corum (Lodos & Kalkan-
delen, 1981a; Demir, 2006a).

Superfamily CERCOPOIDEA

Family CERCOPIDAE

Cercopis intermedia Kirschbaum, 1868

Material examined: Kemaliye: Yesilyayla Village (Subasi), 04.06.2007, 13,
1350 m, Yesilyurt Village-Dutluca, 10.06.2006, 19, 1000 m, Sarigicek (Mazman
Well), 02.06.2007, 2383, 622, 1650 m, Kabatas Village (Ikisu Place), 03.06.2007,
243, 399, 1550 m, Munzur Mountain (Doymus Top), 04.06.2007, 13, 2350 m,
Kusak Village, 10.06.2006, 19, 1100 m, Yesilyurt Village-Dutluca, 10.06.2006,
299,970 m. Distribution in Turkey: Adiyaman, Amasya, Artvin, Ankara, Kirikkale,
Balikesir, Bitlis, Canakkale, Diyarbakir, Elazig, Eskisehir, Gaziantep, Giresun, Hak-
kari, Hatay, Isparta, Izmir, Kayseri, Konya, Kiitahya, Kirklareli, Mardin, Maras,
Nigde, Rize, Samsun, Siirt, Trabzon, Urfa, Usak (Dlabola, 1971; Lodos & Kalkandelen,
1981b; Kartal et al., 1994; Demir, 2006a, 2006b, 2007b).

Family APHROPHORIDAE
Lepyronia coleoptrata (Linnaeus, 1758)
Material examined: Kemaliye: Yesilyurt Village-Dutluca, 10.06.2006, 243,
1000 m, Kabatas Village (Ikisu Place), 03.06.2007, 243, 329, 1550 m, Sarigigek
(Mazman Well), 04.07.2007, 19, 1650 m, Kekikpinar1 Village (Koprii), 06.07.2006,

39



Acta entomologica slovenica, 24 (1), 2016

14,19, 1320 m, Kabatas Village (Pmarbas1 Well), 25.09.2006, 19, 1640 m, Yesil-
yamag Village (Geso Pass), 08.07.2006, 333, 1670 m, Kusak Village (Dere),
06.07.2006, 14, 19, 1070 m, Kirkgoz, 08.07.2006, 243, 1300 m, Salihli Village
(Opposite of Dump), 09.07.2006, 15, 1500 m, Yesilyurt Village, 10.06.2006, 13,
950 m, Kusak Village, 10.06.2006, 333,229, 1100 m, Yesilyamag Village (Geso
Park), 11.06.2006, 19, 1320 m. Distribution in Turkey: Adana, Afyon, Ankara,
Antalya, Artvin, Aydin, Bilecik, Bursa, Canakkale, Cankiri, Corum, Diyarbakair,
Edirne, Erzincan, Giimiishane, izmir, Kars, Kiitahya, Maras, Manisa, Mardin, Mugla,
Mus, Sakarya, Siirt, Tokat, Samsun (Fahringer, 1922; Dlabola, 1957; Lodos & Kal-
kandelen, 1981b; Kartal et al., 1994; Demir, 2004a; Demir, 2006b, 2007a, 2007b.

Neophilaenus campestris (Fallen, 1805)

Material examined: Kemaliye: Sarigicek (Mazman Well), 02.06.2007, 13, 1650
m, Sarigigek (Subatan), 11.06.2006, 299, 1890 m, Bagpinar (Konsar Village),
04.06.2007, 13, 1468 m, Yesilyamag Village (Geso Park), 11.06.2006, 333, 1320
m, Yesilyamag Village (Geso Pass), 11.06.2006, 19, 1689 m. Distribution in Turkey:
Adana, Adiyaman, Afyon, Ankara, Antalya, Artvin, Balikesir, Bitlis, Bursa, Canakkale,
Eskisehir, Giresun, Hatay, izmir, Kirklareli, Kiitahya, Manisa, Mugla, Nevsehir, Sam-
sun, Sinop, Siirt, Trabzon, Van (Linnvuori, 1965; Lodos & Kalkandelen, 1981b;
Demir, 2006a, 2006b, 2007a, 2007b).

Neophilaenus lineatus (Linnaeus, 1758)

Material examined: Kemaliye: Salihli Village (Opposite of Dump), 09.07.2006,
343, 1500 m. Distribution in Turkey: Afyon, Ankara, Erzincan, izmir, Nevsehir,
Van (Lodos & Kalkandelen, 1981b; Demir, 2006a).

Aphrophora alni (Fallen, 1805)

Material examined: Kemaliye: Rabat River (Tunceli border) on Salix, 03.07.2007,
14, Yesilyurt Village-Dutluca, 10.06.2006, 19, 1000 m on Salix, Kekikpinar1 Village
(Képrii), 06.07.2006, 19, 1320 m, Kusak Village (Dere), 06.07.2006, 13, 492,
1070 m on Salix, Kusak Village, 10.06.2006, 19, 1100 m on Salix. Distribution in
Turkey: Afyon, Ankara, Artvin, Aydin, Balikesir, Bolu, Bitlis, Canakkale, Corum,
Diyarbakir, Erzincan, Erzurum, Giresun, Istanbul, Izmir, Kayseri, Kirklareli, Konya,
Kiitahya, Mardin, Mugla, Manisa, Ordu, Rize, Samsun, Sinop, Tekirdag, Trabzon,
Yozgat (Linnvuori, 1965; Lodos & Kalkandelen, 1981b; Kartal et al., 1994; Demir,
2006a).

Aphrophora salicina (Goeze, 1778)

Material examined: Kemaliye: Yesilyurt Village-Dutluca, 10.06.2006, 43,
299, 1000 m on Salix, Kekikpmart Village (Koprii), 06.07.2006, 19, 1320 m on
Salix, Kusak Village (Dere), 06.07.2006, 1033, 1199, 1070 m on Salix. Distribution
in Turkey: Ankara, Balikesir, Canakkale, Giresun, Glimiishane, Kirklareli, Kiitahya
(Lodos & Kalkandelen, 1981b; Demir, 2006a).
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Philaenus spumarius (Linnaeus, 1758)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 333,
19, Yesilyayla Village (Hinsoy), 04.06.2007, 12, 1500 m, Yuva kdy, 03.06.2007,
1283,399, 970 m, Yesilyayla Village (Subasi), 04.06.2007, 13, 19, 1350 m, Ye-
silyurt Village-Dutluca, 10.06.2006, 1333, 1122, 1000 m, Sarigicek (Mazman
Well), 02.06.2007, 19, 1650 m, Kabatas Village (Ikisu Place), 03.06.2007, 1133,
992, 1550 m, Sarigigek (Subatan), 04.07.2007, 19, 1890 m, Sarigicek (Mazman
Well), 04.07.2007, 13, 1650 m, Kocagimen Village (Silk Road), 04.07.2007, 1300
m 299, Munzur Mountain (Doymus Top), 04.06.2007, 19, 2350 m, Kekikpinari
Village (Képrii), 06.07.2006, 233, 1320 m, Yesilyamag Village (Dere), 08.07.2006,
243, 1290 m, Yuva Koy, 23.09.2006, 233, 399, 970 m, Yesilyamag Village (Geso
Pass), 08.07.2006, 13,29 %, 1670 m, Sarigigek (Subatan), 07.07.2006, 3133, 189 %,
1890 m, Kusak Village (Dere), 06.07.2006, 243, 399, 1070 m, Ocak Village 8,
06.07.2006, 13, 29, 1480 m, Yuva Village, 08.07.2006, 433, 299, 930 m, Yesil-
yamag Village, 12.06.2006, 13, 1250 m, Kekikpinar Village, 06.07.2006,3%9 9, 1070
m, Yesilyurt Village, 10.06.2006, 1033, 1099, 950 m, Sarigicek (Mazman Well),
11.06.2006, 19, 1690 m, Kusak Village, 10.06.2006, 2333, 1599, 1100 m, Yesil-
yamag Village (Geso Park), 11.06.2006, 243, 299, 1320 m, Yesilyamag Village
(Geso Pass), 11.06.2006, 19, 1689 m. Distribution in Turkey: Adana, Agri, Amasya,
Ankara, Antalya, Artvin, Aydin, Balikesir, Bartin, Bilecik, Bitlis, Bolu, Bursa, Ca-
nakkale, Elaz1g, Eskisehir, Erzincan (Bahgelikdy, Centrum, Caglayan, Dumanlidag,
Demirpinar, Refahiye, Uziimlii), Erzurum, Giresun, Giimiishane, Hakkari, [zmir, Is-
tanbul, Kars, 1gdir, Kirklareli, Kiitahya, Kocaeli, Malatya, Manisa, Mardin, Mugla,
Ordu, Rize, Samsun, Siirt, Sinop, Sivas, Tekirdag, Trabzon, Tokat, Van (Fahringer,
1922; Linnvuori, 1965; Dlabola, 1957, 1981; Lodos & Kalkandelen, 1981b; Kartal et
al., 1994; Demir, 2004a, 2006a, 2006b, 2007a, 2007b; Tezcan et al, 2013).

Superfamily MEMBRACOIDEA

Family MEMBRACIDAE

Subfamily CENTROTINAE

Gargara genistae (Fabricius, 1775)

Material examined: Kemaliye: Kirkgdz, 08.07.2006, 233, 1300 m. Distribution
in Turkey: Ankara, Antalya, Aydin, Balikesir, Corum, Erzurum, Izmir, Mugla (Dla-
bola, 1957; Lodos & Kalkandelen, 1981b; Demir, 2006a, 2006b, 2007a).

Family ULOPIDAE

Utecha trivia (Germar, 1821)

Material examined: Kemaliye: Yesilyurt Village, 10.06.2006, 19, 950 m. Dis-
tribution in Turkey: Agri, Ankara, Antalya, Bilecik, Canakkale, Corum, Denizli,
Edirne, Elaz1g, Erzurum, Giimiishane, Izmir, Kastamonu, Malatya, Manisa, Mardin,
Mugla, Nevsehir, Rize, Siirt, Sivas, Urfa (Dlabola, 1957, 1981; Lodos & Kalkandelen,
1981c¢; Giiglii & Ozbek, 1992; Demir, 2006a, 2006b, 2006¢, 2007b).
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Family CICADELLIDAE

Subfamily MEGOPHTPHALMINAE

Megophtphalmus scabripennis Edwards, 1915

Material examined: Kemaliye: Yuva Koy, 03.06.2007, 13, 970 m. Distribution
in Turkey: Adana, Ankara, Antalya, Bursa, Icel, Izmir, Manisa, Mugla (Dlabola,
1957; Lodos & Kalkandelen, 1981c¢; Bagpinar & Uygun, 1991a; Demir, 2006c).

Subfamily AGALLIINAE

Tribe AGALLIINI

Anaceratagallia ribauti (Ossiannilsson, 1938)

Material examined: Kemaliye: Yesilyurt Village-Dutluca, 10.06.2006, 1%, 1000
m, Yuva Village, 08.07.2006, 13, 930 m. Distribution in Turkey: Adana, Ankara,
Antalya, Balikesir, Bilecik, Cankir1, Erzurum, Hatay, Isparta, Icel, Izmir, Malatya,
Mardin, Nevsehir, Samsun, Tekirdag, Trabzon (Dlabola, 1971; Lodos & Kalkandelen,
1981c; Baspinar & Uygun, 1991a; Giiglii & Ozbek, 1992; Demir, 2006a).

Subfamily PENTHIMIINAE

Penthimia nigra (Goeze, 1778)

Material examined: Kemaliye: Yesilyurt Village-Dutluca, 10.06.2006, 19, 970
m. Distribution in Turkey: Ankara, Antalya, Bilecik, Isparta, Izmir, Kocaeli, Nev-
sehir, Sakarya, Tekirdag, Trabzon (Dlabola, 1971; Lodos & Kalkandelen, 1982b;
Demir, 2006b, 2007b).

Subfamily DORYCEPHALINAE

Eupelix cuspidata (Fabricius, 1775)

Material examined: Kemaliye: Yuva Koy, 03.06.2007, 13 499, 970 m, Yesilyurt
Village-Dutluca, 10.06.2006, 1Z, 1000 m, Munzur Mountain (Doymus Top),
04.06.2007, 233, 2350 m, Sarigigek (Subatan), 07.07.2006, 19, 1890 m, Ocak Vil-
lage-Kusak Village, 10.06.2006, 14, 1025 m. Distribution in Turkey: Adana, Adi-
yaman, Afyon, Ankara, Antalya, Artvin, Balikesir, Canakkale, Diyarbakir, Erzurum,
Icel, Konya, Malatya, Mardin, Nevsehir, Nigde, Urfa (Dlabola, 1957, 1981; Lodos
& Kalkandelen, 1982b; Baspinar & Uygun, 1991a, Giiclii & Ozbek, 1994a; Demir,
2006a, 2006b, 2006¢, 2007b).

Subfamily APHRODINAE

Aphrodes makarovi Zachvatkin, 1948

Material examined: Kemaliye: Sarigigek (Subatan), 02.06.2007, 19, 1890 m,
Munzur Mountain (Doymus Top), 04.06.2007,2% ¢, 2350 m, Kusak Village (Dere),
06.07.2006, 14, 1070 m. Distribution in Turkey: Adana, Ankara, Antalya, Balikesir
(Baspinar & Uygun, 1991b; Demir, 2006a, 2006b, 2006¢).

Anoscopus assimilis (Signoret, 1879)
Distribution in Turkey: Antalya, Kemaliye (Demir, 2006¢; Demir & Demirsoy,
2008).
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Subfamily CICADELLINAE

Tribe CICADELLINI

Cicadella viridis (Linnaeus, 1758)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 537,
1999, Yesilyurt Village-Dutluca, 10.06.2006, 1, 1000 m on Juncus. Distribution
in Turkey: Amasya, Artvin, Balikesir, Bolu, Canakkale, Diyarbakir, Edirne, Erzincan,
Erzurum, Izmir, Kars, Kirklareli, Manisa, Mardin, Mugla, Samsun, Tekirdag (Linna-
vuori, 1965; Lodos & Kalkandelen, 1983a; Giiclii & Ozbek, 1994a).

Subfamily TYPHLOCYBINAE

Tribe ALEBRINI

Alebra albostriella (Fallen, 1826)

Material examined: Kemaliye: Salihli Village (Opposite of Dump), 09.07.2006,
383,369 %, 1500 m. Distribution in Turkey: Adana, Ankara, Antalya, Artvin, Ba-
likesir, Bitlis, Bolu, Corum, Hatay, izmir, Kayseri, Kirikkale, Kocaeli, Kiitahya, Ordu
(Linnavuori, 1965; Dlabola, 1957, 1971, 1981; Lodos & Kalkandelen, 1983b; Demir,
2006a, 2006b, 2006c¢).

Tribe DIKRANEURINI

Micantulina (Mulsantina) stigmatipennis (Mulsant et Rey, 1855)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 17,
299, on Verbascum, Sarigigek (Subatan), 07.07.2006, 19 1890 m on Verbascum.
Distribution in Turkey: Ankara, Antalya, Balikesir, Burdur, Erzurum, Isparta, Is-
tanbul, Izmir, Manisa, Van (Dlabola, 1957, 1981; Lodos & Kalkandelen, 1983b;
Giiclii & Ozbek, 1994b; Demir, 2006a, 2006b, 2006¢).

Tribe EMPOASCINI

Kybos candelabricus Dlabola, 1958

Material examined: Kemaliye: Bagpinar (Konsar Village), 04.06.2007, 292,
1468 m on Salix, Yesilyamag Village (Geso Pass), 24.09.2006, 13,499, 1670 m on
Salix, Yesilyamag Village (Geso Pass), 08.07.2006, 29 %, 1670 m on Salix, Kusak
Village (Dere), 06.07.2006, 29 9, 1070 m on Salix, Yesilyamag Village (Geso Pass),
11.06.2006, 233, 19, 1689 m on Salix. Distribution in Turkey: Ankara, Erzincan,
Kirsehir, Nevsehir, Van, Yozgat (Linnavuori, 1965; Lodos & Kalkandelen, 1983c;
Demir, 2006a).

Tribe ERYTHRONEURINI
Arboridia spathulata (Ribaut, 1931)
Distribution in Turkey: Kemaliye (Demir & Demirsoy, 2008).

Fruticidia sanguinosa (Rey, 1891)

Distribution in Turkey: Adana, Antalya, Kemaliye (Dlabola, 1957; Demir, 2006c;
Demir & Demirsoy, 2008).
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Tamaricella cypria (Ribaut, 1948)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 19,
on Tamarix, Ocak Village-Kusak Village, 10.06.2006, 13, 1025 m on Tamarix.
Distribution in Turkey: Ankara, Antalya, Kirikkale, Malatya (Dlabola, 1981; Lodos
& Kalkandelen, 1984c; Demir, 2006c).

Tribe TYPHLOCYBINI

Eupteryx pavlovskii Zachvatkin, 1947

Material examined: Kemaliye: Sarigicek (Subatan), 02.06.2007, 14, 1890 m,
Sarigigek (Subatan), 11.06.2006, 13, 699, 1890 m, Sarigi¢ek (Subatan), 11.06.2006,
592, 1890 m, Sarigigek (Mazman Well), 04.07.2007, 13, 12, 1650 m, Yesilyamag
Village (Geso Pass), 08.07.2006, 233, 19, 1670 m. Distribution in Turkey: Erzincan
(Lodos & Kalkandelen, 1984Db).

Subfamily DELTOCEPHALINAE

Tribe GONIAGNATHINI

Goniagnathus bolivari (Melichar, 1907)

Material examined: Kemaliye: Kocagimen Village (Silk Road), 04.07.2007, 13,
1300 m. Distribution in Turkey: Adana, Ankara, Edirne, Nevsehir, Urfa (Dlabola,
1957; Linnavuori, 1965; Lodos & Kalkandelen, 1985a).

Goniagnathus brevis (Herrich-Schaeffer, 1835)

Material examined: Kemaliye: Sarigigek (Subatan), 07.07.2006, 19, 1890 m.
Distribution in Turkey: Adana, Amasya, Ankara, Antalya, Burdur, Diyarbakir,
Edirne, Erzurum, Manisa, Mardin, Nigde, Samsun, Sinop, Tokat (Dlabola, 1957
Kalkandelen, 1974; Lodos & Kalkandelen, 1985a; Bagpiar & Uygun, 1991b; Kartal
& Zeybekoglu, 1991; Zeybekoglu, 1998; Giiglii & Ozbek, 1994¢; Demir, 2004b,
2006b, 2007b).

Tribe OPSIINI

Opsius cypriacus Lindberg, 1948

Material examined: Kemaliye: Yuva Koy, 23.09.2006, 13, 19, 970 m on Tama-
rix. Distribution in Turkey: Adana, Amasya, Ankara, Antalya, Artvin, Aydin, Di-
yarbakir, Edirne, Erzincan, Erzurum, izmir, Kirikkale, Kiitahya, Malatya, Manisa,
Nevsehir, Samsun, Siirt, Van, Yozgat (Linnavuori, 1965; Dlabola, 1981; Lodos &
Kalkandelen, 1985a; Demir, 2006c¢).

Circulifer haematoceps (Mulsant et Rey, 1855)

Material examined: Kemaliye: Sarigigek (Mazman Well), 02.06.2007, 283, 12,
1650 m, Bagpmar (Konsar Village), 04.06.2007, 19, 1468 m, Munzur Mountain
(Doymus Top), 04.06.2007, 13, 529, 2350 m, Sarigigek (Subatan), 07.07.2006,
243,599, 1890 m, Salihli Village (Opposite of Dump), 09.07.2006, 1J, 1500 m,
Yesilyamag Village (Geso Park), 11.06.2006, 14, 1320 m. Distribution in Turkey:
Adana, Agri, Ankara, Antalya, Aksaray, Bitlis, Erzurum, Hakkari, Icel, Konya, Mugla,
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Nevsehir, Sivas, Van (Linnavuori, 1965; Kalkandelen, 1974; Dlabola, 1957, 1971,
1981; Lodos & Kalkandelen, 1985a; Bagpmar & Uygun, 1991c¢; Giiglii & Ozbek,
1994c¢; Kartal et al., 2001; Demir, 2004a, 2006¢c, 2007b).

Neoaliturus fenestratus (Herrich-Schaeffer, 1834)

Material examined: Kemaliye: Sarigicek (Mazman Well), 07.07.2006, 13, 1690
m, Yesilyamag Village (Geso Pass), 08.07.2006, 13, 1670 m, Salihli Village (Opposite
of Dump), 09.07.2006, 13, 292, 1500 m. Distribution in Turkey: Adana, Agri,
Aksaray, Amasya, Ankara, Antalya, Bolu, Corum, Diyarbakir, Edirne, Erzurum, Gi-
resun, Giimiishane, I¢el, Izmir, Igdir, Mardin, Nevsehir, Ordu, Samsun, Sivas, Sinop,
Tokat, Urfa, Van (Linnavuori, 1965; Dlabola, 1957, 1981; Kalkandelen, 1974; Lodos
& Kalkandelen, 1985a; Baspinar & Uygun, 1991c; Kartal & Zeybekoglu, 1991;
Giiclii & Ozbek, 1994c; Zeybekoglu, 1998; Demir, 2006b, 2006¢).

Neoaliturus transversalis (Puton, 1881)

Material examined: Kemaliye: Yesilyamac¢ Village (Geso Pass), 11.06.2006,
13, 1689 m. Distribution in Turkey: Ankara, Corum, Diyarbakir, Erzincan, Izmir,
Mus, Siirt, Van (Kalkandelen, 1974; Lodos & Kalkandelen, 1985a).

Tribe MACROSTELINI

Balclutha pellucens Horvath, 1909

Material examined: Kemaliye: Yesilyayla Village (Hinsoy), 04.06.2007, 19,
1500 m, Yuva Koy, 03.06.2007, 19, 970 m, Yesilyurt Village-Dutluca, 10.06.2006,
14, 1000 m, Sarigigek (Subatan), 11.06.2006, 1, 1890 m, Bagpinar (Konsar Village),
04.06.2007, 19, 1468 m, Sarigigek (Mazman Well), 07.07.2006, 13, 1690 m, Yesil-
yamag Village (Geso Pass), 08.07.2006, 14, 1670 m, Salihli Village (Opposite of
Dump), 09.07.2006, 399, 1500 m. Distribution in Turkey: Adiyaman, Agr1,
Amasya, Ankara, Artvin, Bitlis, Bolu, Burdur, Cankiri, Diyarbakir, Elazig, Erzincan,
Erzurum, Hakkari, Kars, [gdir, Mardin, Samsun, Van (Lodos & Kalkandelen, 1985b).

Macrosteles forficula (Ribaut, 1927)

Material examined: Kemaliye: Salihli Village (Opposite of Dump), 09.07.2006,
14, 1500 m. Distribution in Turkey: Adana, Amasya, Ankara, Antalya, Bolu, Er-
zincan (Ili¢, Refahiye), Erzurum, Samsun, Sinop, Van (Dlabola, 1957, 1981; Kalkan-
delen, 1974; Lodos & Kalkandelen, 1985b; Giiclii & Ozbek, 1994d; Zeybekoglu,
1998; Demir, 2006¢).

Macrosteles laevis (Ribaut, 1927)

Material examined: Kemaliye: Sarigigek (Subatan), 11.06.2006, 4133, 4392,
1890 m. Distribution in Turkey: Adana, Afyon, Amasya, Ankara, Artvin, Bitlis,
Burdur, Giresun, Hakkari, Karaman, Konya, Malatya, Nevsehir, Ordu, Rize, Sakarya,
Samsun, Sinop, Tokat, Trabzon, Van (Kalkandelen, 1974; Dlabola, 1957, 1971, 1981;
Lodos & Kalkandelen, 1985b; Kartal & Zeybekoglu, 1991; Zeybekoglu, 1998; Kartal
etal., 2001).
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Macrosteles sexnotatus (Fallen, 1806)

Material examined: Kemaliye: Sari¢igek (Subatan), 02.06.2007, 19, 1890 m,
Sarigigek (Subatan), 11.06.2006, 1384, 869 2, 1890 m. Distribution in Turkey:
Aydin, Agri, Amasya, Ankara, Artvin, Bolu, Cankiri, Diyarbakir, Diizce, Erzurum,
Giresun, Hakkari, Izmir, Konya, Nevsehir, Ordu, Rize, Samsun, Sinop, Tokat, Trabzon,
Van (Kalkandelen, 1974; Lodos & Kalkandelen, 1985b; Kartal et al., 2001; Giiglii &
Ozbek, 1994d; Zeybekoglu, 1998).

Tribe DORATURINI

Doratura stylata (Boheman, 1847)

Material examined: Kemaliye: Sarigicek (Mazman Well), 04.07.2007, 1%, 1650
m, Kocagimen Village (Silk Road), 04.07.2007, 233, 1%, 1300 m, Karanlik Canyon
(Venkag Top), 09.07.2006, 233, 19, 1400-1680 m. Distribution in Turkey: Amasya,
Ankara, Erzurum, Giimiigshane, Kars, Ordu, Samsun, Sinop, Tokat, Van (Kalkandelen,
1974; Lodos & Kalkandelen, 1985c; Kartal & Zeybekoglu, 1991; Giiglii & Ozbek,
1994c; Zeybekoglu, 1998).

Tribe ATHYSANINI

Platymetopius cruentatus Haupt, 1927

Material examined: Kemaliye: Yesilyamag¢ Village (Geso Pass), 24.09.2006,
583,399, 1670 m on Euphorbia. Distribution in Turkey: Adana, Ankara, Mugla,
Nevsehir (Dlabola, 1957; Kalkandelen, 1974; Lodos & Kalkandelen, 1986b; Bagpinar
& Uygun, 1992a).

Platymetopius henribauti Dlabola, 1961

Material examined: Kemaliye: Ocak Village 8, 06.07.2006, 1J, 1480 m, Ocak
Village-Kusak Village, 10.06.2006, 19, 1025 m. Distribution in Turkey: Ankara,
Antalya, Balikesir, Konya, Kiitahya, Sivas (Kalkandelen, 1974; Dlabola, 1981; Lodos
& Kalkandelen, 1986b; Demir, 2006b, 2006¢, 2007b).

Platymetopius obsoletus (Signoret, 1880)
Distribution in Turkey: Antalya, Kemaliye, Samsun (Lodos & Kalkandelen,
1988; Kartal & Zeybekoglu, 1991; Zeybekoglu, 1998; Demir & Demirsoy, 2008).

Platymetopius manfredi Abdul-Nour, 1987
Distribution in Turkey: Kemaliye, Tokat (Kartal & Zeybekoglu, 1991; Demir
& Demirsoy, 2008).

Phlepsius intricatus (Herrich-Schaeffer, 1838)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 13,
Yesilyurt Village-Dutluca, 10.06.2006, 19, 1000 m, Kabatas Village (Pinarbas1 Well),
25.09.2006, 12, 1640 m. Distribution in Turkey: Amasya, Ankara, Antalya, Bartin,
Bolu, Canakkale, Diyarbakir, Isparta, Izmir, Kars, Kirsehir, Malatya, Mardin, Mugla,
Nevsehir, Samsun, Trabzon (Linnavuori, 1965; Kalkandelen, 1974; Lodos & Kalkan-
delen, 1986c¢; Kartal & Zeybekoglu, 1991; Zeybekoglu, 1998; Demir, 2006b, 2006¢).
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Hardya anatolica Zachvatkin, 1946

Material examined: Kemaliye: Yesilyayla Village (Hinsoy), 04.06.2007, 1033,
692, 1500 m, Sarigigek (Subatan), 02.06.2007, 1043, 1122, 1890 m, Yuva Koy,
03.06.2007, 19, 970 m, Yesilyayla Village (Subast), 04.06.2007,29 9, 1350 m, Sari-
cicek (Mazman Well), 02.06.2007, 433, 299, 1650 m, Sarigicek (Subatan),
11.06.2006, 333, 692, 1890 m, Sarigicek (Subatan), 11.06.2006, 333, 422, 1890
m, Kabatas Village (Ikisu Place), 03.06.2007, 1, 1550 m, Sarigigek (Mazman Well),
04.07.2007, 14, 1650 m, Munzur Mountain (Doymus Top), 04.06.2007, 433,269 %,
2350 m, Kabatas Village (Pmarbas1 Well), 25.09.2006, 553,299, 1640 m, Sarigigek
(Subatan), 07.07.2006, 233, 999, 1890 m, Ocak Village 8, 06.07.2006, 19, 1480
m, Sarigigek (Mazman Well), 11.06.2006, 19, 1690 m. Distribution in Turkey: Adi-
yaman, Ankara, Antalya, Balikesir, Bolu, Elazig, Erzincan, Erzurum, Isparta, [zmir,
Kayseri, Kirsehir, Karaman, Malatya, Nevsehir, Ordu (Zachvatkin, 1946; Dlabola,
1957, 1981; Linnavuori, 1965; Kalkandelen, 1974; Dlabola, 1981; Lodos & Kalkan-
delen, 1987a; Giiglii & Ozbek, 1994e; Demir, 2004a, 2006a, 2006b, 2006¢, 2007b).

Stenometopiellus angorensis Zachvatkin, 1946

Material examined: Kemaliye: Sarigicek (Subatan), 02.06.2007, 14, 1890 m,
Sarigigcek (Subatan), 11.06.2006, 292, 1890 m, Sarigigek (Subatan), 11.06.2006,
19, 1890 m, Munzur Mountain (Doymus Top), 04.06.2007, 1, 2350 m, Karanlhk
Canyon (Venkag Top), 09.07.2006, 13, 1400-1680 m, Yesilyamag¢ Village (Geso
Pass), 08.07.2006, 19, 1670 m, Sarigigek (Subatan), 07.07.2006, 19, 1890 m, Salihli
Village (Opposite of Dump), 09.07.2006, 243, 1500 m. Distribution in Turkey:
Agri, Ankara, Bitlis, Diyarbakir, Erzincan, Erzurum, Hakkari, Igdir, Kars, Konya,
Malatya, Nevsehir, Urfa, Van (Zachvatkin, 1946; Kalkandelen, 1974; Lodos & Kal-
kandelen, 1987a; Giiclii & Ozbek, 1994e; Kartal et al., 2001).

Rhopalopyx vitripennis (Flor, 1861)
Distribution in Turkey: Ankara, Kemaliye, Konya (Kalkandelen, 1974; Lodos
& Kalkandelen, 1987a; Demir & Demirsoy, 2008).

Cicadula (Henriana) lineatopunctata (Matsumura, 1908)

Material examined: Kemaliye: Sarigicek (Mazman Well), 02.06.2007, 537,
499, 1650 m, Sarigigek (Subatan), 11.06.2006, 19, 1890 m, Canak¢1 Village,
02.06.2007, 14, 1400 m, Kusak Village (Dere), 06.07.2006, 19, 1070 m, Salihli
Village (Opposite of Dump), 09.07.2006, 12, 12, 1500 m, Sarigigek (Mazman Well),
11.06.2006, 1Z, 1690 m. Distribution in Turkey: Adana, Ankara, Antalya, Aydmn,
Balikesir, Bolu, Diizce, Bursa, Cankiri, Diyarbakir, Erzincan (Centre), Erzurum,
Izmir, Malatya, Mardin, Sakarya, Sinop, Urfa (Kalkandelen, 1974; Dlabola, 1957,
1981; Lodos & Kalkandelen, 1987a; Giiclii & Ozbek, 1994e; Demir, 2006a, 2006c¢).

Cicadula (s. str.) quadrinotata (Fabricius, 1794)

Material examined: Kemaliye: Kusak Village (Dere), 06.07.2006, 13, 1070 m.
Distribution in Turkey: Ankara, Bolu, Cankiri, Sakarya (Kalkandelen, 1974; Lodos
& Kalkandelen, 1987a).
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Handianus ignoscus (Melichar, 1896)
Distribution in Turkey: Ankara, Kemaliye (Dlabola, 1957; Demir & Demirsoy,
2008).

Conosanus obsoletus (Kirschbaum, 1858)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 383,
299, Karanlik Canyon (Venkag Top), 09.07.2006, 333, 12, 1400-1680 m, Salihli
Village (Opposite of Dump), 09.07.2006, 243, 399, 1500 m. Distribution in Tur-
key: Adana, Ankara, Aydin, Balikesir, Bolu, Diizce, Erzurum, Izmir, Kirsehir, Nigde
(Dlabola, 1957; Kalkandelen, 1974; Lodos & Kalkandelen, 1987b; Baspinar & Uygun,
1992b, Giiglii & Ozbek, 1994f; Demir, 2004a, 2006b).

Euscelis incisus (Kirschbaum, 1858)

Material examined: Kemaliye: Sarigicek (Mazman Well), 02.06.2007, 1%, 1650
m, Sarigigek (Subatan), 07.07.2006, 12, 1890 m, Yuva Village, 08.07.2006, 833,
399, 930 m. Distribution in Turkey: Adana, Ankara, Antalya, Balikesir, Burdur,
Edirne, Eskisehir, Erzurum, Isparta, icel, Istanbul, Kayseri, Kocaeli (Fahringer, 1922,
Dlabola, 1957; Kalkandelen, 1974; Baspinar & Uygun, 1992b, Gii¢lii & Ozbek,
1994f; Demir, 2004a, 2006a, 2006b, 2006¢c, 2007b).

Artianus manderstjernii (Kirschbaum, 1868)

Material examined: Kemaliye: Yuva Koy, 03.06.2007, 14, 970 m, Sarigigek
(Mazman Well), 04.07.2007, 13, 1650 m, Karanlik Canyon (Venkag Top), 09.07.2006,
19, 1400-1680 m, Yesilyamag Village (Geso Pass), 08.07.2006, 13, 12, 1670 m,
Kusak Village (Dere), 06.07.2006, 13, 19, 1070 m. Distribution in Turkey: Agri,
Ankara, Antalya, Balikesir, Cankir1, Diyarbakir, Edirne, Gaziantep, izmir, Kirklareli,
Urfa, Van, Zonguldak (Dlabola, 1957, Kalkandelen, 1974; Lodos & Kalkandelen,
1987b; Demir, 2004a, 2006a, 2006b, 2006¢, 2007b).

Zercanus rubroocellatus Dlabola, 1965
Distribution in Turkey: Adana, Antalya, Kemaliye (Lodos & Kalkandelen,
1987b; Demir, 2006¢c; Demir & Demirsoy, 2008).

Tribe PARALIMNINI

Arocephalus (s. str.) longiceps (Kirschbaum, 1868)

Material examined: Kemaliye: Yesilyayla Village (Subasi), 04.06.2007, 233,
1350 m, Kabatas Village (Ikisu Place), 03.06.2007, 13, 1550 m, Munzur Mountain
(Doymus Top), 04.06.2007, 19, 2350 m, Kabatas Village (Pinarbas1 Well), 25.09.2006,
14, 19, 1640 m, Yesilyamag Village (Geso Pass), 11.06.2006, 19, 1689 m. Distri-
bution in Turkey: Ankara, Bolu, Erzincan, Erzurum, Hakkari, izmir, Konya (Lodos
& Kalkandelen, 1987¢; Giiglii & Ozbek, 1995; Kartal et al., 2001).

Psammotettix alienus (Dahlbom, 1850)

Material examined: Kemaliye: Rabat River (Tunceli Border), 03.07.2007, 633,
699, Sarigicek (Subatan), 02.06.2007, 1033, 36229, 1890 m, Yuva Village,
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03.06.2007, 433,592, 970 m, Sarigigek (Mazman Well), 02.06.2007, 12483, 89 %,
1650 m, Sarigigek (Subatan), 11.06.2006, 1433, 239 2, 1890 m, Sarigigek (Mazman
Well), 07.07.2006, 233, 1690 m, Yesilyamag Village (Geso Pass), 08.07.2006, 533,
499, 1670 m, Sarigigek (Subatan), 07.07.2006, 1243, 1292, 1890 m, Salihli Village
(Opposite of Dump), 09.07.2006, 3643, 4022, 1500 m. Distribution in Turkey:
Adana, Amasya, Ankara, Antalya, Balikesir, Bolu, Bursa, Diyarbakir, Erzincan (Cen-
tre, Caglayan, Dumanli Mountain, Refahiye), Erzurum, Hakkari, Igdir, icel, Kasta-
monu, Konya, Malatya, Mardin, Mus, Nevsehir, Sakarya, Siirt, Sinop, Usak, Van,
Yozgat (Kalkandelen, 1974; Dlabola, 1971, 1981; Lodos & Kalkandelen, 1987c;
Kartal & Zeybekoglu, 1991; Kartal et al., 2001; Demir, 2004a, 2006a, 2006b, 2006c,
2007b).

Psammotettix confinis (Dahlbom, 1850)

Material examined: Kemaliye: Yuva Village, 03.06.2007, 1J, 970 m, Yesilyurt
Village-Dutluca, 10.06.2006, 333, 229, 1000 m, Sarigicek (Mazman Well),
02.06.2007, 633, 292, 1650 m, Kusak Village (Dere), 06.07.2006, 13, 1070 m.
Distribution in Turkey: Adana, Agri, Ankara, Antalya, Balikesir, Bitlis, Erzincan
(Centre, Altintepe, Caglayan, Kovalik, Ili¢, Refahiye, Uziimlii), Edirne, Erzurum,
Giresun, Hakkari, Igdir, Isparta, Konya, Ordu, Samsun, Sivas, Van (Dlabola, 1957,
1971; Kalkandelen, 1974; Lodos & Kalkandelen, 1987c¢; Kartal & Zeybekoglu, 1991;
Giiclii & Ozbek, 1995; Kartal et al., 2001; Demir, 2006a, 2006¢).

Psammotettix poecilus (Flor, 1861)
Distribution in Turkey: Kemaliye, Tokat (Zeybekoglu, 1998; Demir & Demirsoy,
2008).

Psammotettix provincialis (Ribaut, 1925)

Material examined: Kemaliye: Yesilyayla Village (Subasi), 04.06.2007, 233,
399, 1350 m, Karanlik Canyon (Venkag Top), 09.07.2006, 15, 19, 1400-1680 m,
Kusak Village (Dere), 06.07.2006, 13, 19, 1070 m, Yuva Village, 08.07.2006, 13,
930 m, Salihli Village (Opposite of Dump), 09.07.2006, 93, 729, 1500 m,
Sarigigek (Mazman Well), 11.06.2006, 333, 629 1690 m. Distribution in Turkey:
Adana, Ankara, Antalya, Bolu, Cankir1, Diyarbakir, Edirne, Erzurum, Istanbul, Izmir,
Kayseri, Konya, Mugla, Nevsehir, Sakarya, Samsun, Van (Dlabola, 1957, Kalkandelen,
1974; Lodos & Kalkandelen, 1987c; Kartal & Zeybekoglu, 1991; Baspinar & Uygun,
1992b, Giiglii & Ozbek, 1995; Demir, 2006b, 2006¢, 2007b; Tezcan et al, 2013).

Ebarrius cognatus (Fieber, 1869)

Material examined: Kemaliye: Munzur Mountain (Doymus Top), 04.06.2007,
14, 2350 m. Distribution in Turkey: Amasya, Ankara, Antalya, Bolu, Cankir1, Er-
zincan (Kemaliye), Erzurum, Kars, Kayseri, Nigde, Samsun, Sinop, Van (Dlabola,
1957, 1981; Kalkandelen, 1974; Lodos & Kalkandelen, 1987d; Giicli & Ozbek,
1995; Demir, 2004a, 2006b, 2006¢).
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Diplocolenus bekiri Kalkandelen, 1972

Material examined: Kemaliye: Canakg1 Village, 02.06.2007, 1943, 899, 1400
m, Sarigicek (Subatan), 07.07.2006, 19, 1890 m. Distribution in Turkey: Ankara,
Erzurum, Samsun (Kalkandelen, 1974; Lodos & Kalkandelen, 1987d; Kartal & Zey-
bekoglu, 1991; Giiglii & Ozbek, 1995).

Rhoananus hypochlorus (Fieber, 1869)

Material examined: Kemaliye: Sarigigek (Mazman Well), 04.07.2007, 29 9,
1650 m, Sarigigek (Mazman Well), 07.07.2006, 15, 19, 1690 m, Yesilyamag Village
(Geso Pass), 08.07.2006, 4% 9, 1670 m, Yesilyamag Village (Geso Pass), 08.07.2006,
499, 1670 m. Distribution in Turkey: Ankara, Bitlis, Erzurum, Eskisehir, Igdir,
Kars, Van (Kalkandelen, 1974; Lodos & Kalkandelen, 1987d).

Mocuellus foxi Kalkandelen, 1972
Distribution in Turkey: Ankara, Kemaliye, Yozgat (Kalkandelen, 1974; Lodos
& Kalkandelen, 1987d; Demir & Demirsoy, 2008).

Discussion

Our study is the first contribution to the knowledge of the Cicadomorpha fauna of
the Kemaliye district. Until now, fifty four species have been known from the Erzincan
province including the Kemaliye district. Fifty two of sixty three determined species
are new to the Erzincan province and the number of species known from the research
area increased to hundred six. Cicadivetta tibialis (Panzer, 1788), Aphrophora salicina
(Goeze, 1778), Megophtphalmus scabripennis Edwards, 1915, Penthimia nigra
(Goeze, 1778), Aphrodes makarovi Zachvatkin, 1948, Goniagnathus bolivari (Me-
lichar, 1907), Platymetopius cruentatus Haupt, 1927 and Platymetopius henribauti
Dlabola, 1961 are recorded for the first time in the eastern Turkey.

References

Baspinar, H., Uygun, N., 1991a. Dogu Akdeniz Bolgesi turunggil bahgelerindeki
Cicadellidae tiirleri tizerinde faunistik ve sistematik ¢alismalar I- Tiirk. entomol.
derg., 15(2): 89-106.

Baspinar, H., Uygun, N., 1991b. Dogu Akdeniz Bolgesi turunggil bahgelerindeki
Cicadellidae tiirleri iizerinde faunistik ve sistematik calismalar I1.- Tiirk. entomol.
derg., 15(3): 157-172.

Baspinar, H., Uygun, N., 1991¢c. Dogu Akdeniz Bolgesi turunggil bahgelerindeki
Cicadellidae tiirleri tizerinde faunistik ve sistematik ¢calismalar II1.- Tiirk. entomol.
derg., 15(4): 203-222.

Baspinar, H., Uygun, N., 1992a. Dogu Akdeniz Bolgesi turunggil bahgelerindeki
Cicadellidae tiirleri iizerinde faunistik v sistematik ¢alismalar I'V.- Tiirk. entomol.
derg., 16(1): 47-64.

50



Emine Demur, Ali Demirsoy: Preliminary report on the Cicadomorpha (Hemiptera) fauna of Kemaliye

Baspinar, H., Uygun, N., 1992b. Dogu Akdeniz Bolgesi turuncgil bahgelerindeki
Cicadellidae tiirleri lizerinde faunistik v sistematik caligmalar V.- Tiirk. entomol.
Derg., 16(2): 99-114.

Demir, E., 2004a. Karyagdi Dag1 (Ankara) Auchenorrhyncha Faunasi Hakkinda
(Homoptera).- Priamus, 11(1/2): 17-27.

Demir, E., 2004b. Goniagnathus guttulinervis (Kirschbaum, 1868) new to Turkey,
with data on ditribution of the Genus in Antalya (Homoptera: Auchenorryncha:
Cicadellidae).- Acta Entomologica Slovenica, 12 (2): 255-257.

Demir, E., 2006a. Contributions to the knowledge of Turkish Auchenorrhyncha (Ho-
moptera) with a new record, Pentastiridius nanus (Ivanov, 1885).- Munis ento-
mology and zoology, 1(1): 97-122.

Demir, E., 2006b. Preliminary report on the Auchenorrhyncha (Hemiptera) fauna of
Kazdag1 National Park with two new records for Turkey.- Acta Entomologica
Slovenica, 14 (1): 89-102.

Demir, E., 2006¢. Contributions to the knowledge of Turkish Auchenorrhyncha with
twelve new records (Homoptera: Cicadellidae).- Munis entomology and zoology,
1(2): 215-236.

Demir, E., 2007a. Contributions to the Knowledge of Turkish Auchenorrhyncha
(Homoptera, Fulgoromorpha and Cicadomorpha , excl. Cicadellidae) with a new
record, Setapius klapperichianus Dlabola, 1988.- Munis entomology and zoology,
2(1): 39-58.

Demir, E., 2007b. Auchenorrhyncha (Homoptera) data from Ankara with two new
records to Turkey.- Munis entomology and zoology, 2(2): 481-492.

Demir, E., Demirsoy, A., 2008. Some interesting and new records of Cicadellidae
(Insecta: Hemiptera) from eastern Turkey.- Zoology in the Middle East, 45: 116-
117.

Dlabola, J., 1957. Results of the Zoological Expedition of the National Museum in
Prague to Turkey 20. Homopeta., Auchenorrhyncha.- Acta ent. Mus. Nat. Pragae,
31(469): 19-68.

Dlabola, J., 1971. Taxonomische und chorologische Erzangungen zur tiirkischen
und iranischen Zikadenfauna (Homopeta., Auchenorrhyncha).- Acta faun. ent.
Mus. Nat. Pragae, 14(163): 115-138.

Dlabola, J., 1981. Ergebnisse der Tschechoslowakisch-Iranischen Entomologischen
Expeditionen nach dem Iran (1970 und 1973).- Acta ent. Mus. Nat. Pragae, 40:
127-311.

Fahringer, J., 1922. Eine Rhynchotenausbeute aus der Tiirkei, Kleinasien und den
benachbarten Gebieten.- Konowia, 1: 296-307.

Giiclii S., Ozbek, H., 1992. Erzurum Yoresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Caligmalar 1. Agallinae,
Macropsinae, Ulopinae.- Tiirkiye I1I. Entomoloji Kongresi, 28-31 Ocak, Adana,
607-620.

Giiclii S., Ozbek, H., 1994a .Erzurum Yoresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Calismalar II. Idiocerinae,

51



Acta entomologica slovenica, 24 (1), 2016

lassinae, Dorycephalinae, Aphrodinae, Cicadellinae.- Tiirk. entomol. derg., 18(2):
103-117.

Giiglii S., Ozbek, H., 1994b. Erzurum Yéresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Caligmalar I11. Typhlocy-
binae.- Atatiirk U., Ziraat Fak. Derg., 25(1): 78-93.

Giiclii S., Ozbek, H., 1994c. Erzurum Yoéresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Calismalar IV. Deltocep-
halinae, Grypotini, Opsini, Deltocephalini, Doraturini.- Atatiirk U., Ziraat Fak.
Derg., 25(2): 167-179.

Giiclii S., Ozbek, H., 1994d. Erzurum Yéresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Calismalar V. Deltocep-
halinae, Macrostelini.- Atatiirk U., Ziraat Fak. Derg., 25(3): 354-366.

Giiclii S., Ozbek, H., 1994e. Erzurum Yoresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Calismalar VI. Deltocep-
halinae, Athysanini-1.- Atatiirk U., Ziraat Fak. Derg., 25(3): 367-379.

Giiclii S., Ozbek, H., 1994f. Erzurum Yéresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Caligmalar VII. Delto-
cephalinae, Athysanini-11.- Atatiirk U., Ziraat Fak. Derg., 25(4): 520-532.

Giiclii S., Ozbek, H., 1995. Erzurum Yéresinde Cicadellidae (Homoptera, Auche-
norrhyncha) Tiirleri Uzerinde Faunistik ve Sistematik Calismalar VIII. Delto-
cephalinae, Paralimnini.- Atatiirk U., Ziraat Fak. Derg., 26(3): 336- 354.

Kalkandelen, A., 1974. Orta Anadolu'da Homoptera: Cicadellidae familyas tiirlerinin
taksonomileri lizerinde arastirmalar.- Zirai Miicadele ve Karantina Genel Mii-
diirliigii, Ankara, 1-220.

Kartal, V., Zeybekoglu, U., 1991. Samsun Ondokuz Mayis Universitesi Kurupelit
Kampiisii Cevresinde Deltocephalinae (Hom., Auch., Cicadellidae) Alt Familyasi
Tiirlerinin Faunistik Yonden Incelenmesi.- Ondokuz. May. U. Fen Derg., 3(1):
232-257.

Kartal, V., Zeybekoglu, U., 1999. Cicadatra hyalina (Fabricius, 1798) (Homoptera,
Cicadidae) Tiirii Uzerine Taksonomik Bir Arastirma.- Tr. J. of Zoology, 23: 63-
66.

Kartal, V., Zeybekoglu, U., Ozdemir, G., 1994. Samsun Cevresinde Cercopidae
(Hom., Auchenorrhyncha) Familyas1 Tiirleri Uzerine Taksonomik Bir Aras-
tirma.- Ondokuz May. U. Fen Derg., 5(1): 147-157.

Kartal, V., Zeybekoglu, U., Dursun, A., 2001. A faunistic study on Deltocephalinae
(Homoptera: Auchenorrhyncha: Cicadellidae) in Yiiksekova (Hakkari).- Tiirk.
entomol. derg., 25(2): 83-92.

Linnavuori, R., 1965. Studies on the South and East-Mediterranean Hemipterous
fauna.- Acta Entomol. Fennica, Helsinki, 21: 1-70.

Lodos, N., Kalkandelen, A., 1981a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey V. Families Flatidae, Rica-
niidae and Cicadidae.- Tiirk. Bitki kor. Derg., 5(2): 67-82.

Lodos, N., Kalkandelen, A., 1981b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey VI. Families Cercopidae

52



Emine Demur, Ali Demirsoy: Preliminary report on the Cicadomorpha (Hemiptera) fauna of Kemaliye

and Membracidae.- Tiirk. Bitki kor. Derg., 5(3): 133-149.

Lodos, N., Kalkandelen, A., 1981c. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey VII. Family Cicadellidae:
Ulopinae, Megophthalminae, Ledrinae, Macropsinae and Agallinae.- Tiirk. Bitki
kor. Derg., 5(4): 215-230.

Lodos, N., Kalkandelen, A., 1982a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey VIII. Family Cicadellidae:
Idiocerinae.- Tiirk. Bitki kor. Derg., 6(1): 15-28.

Lodos, N., Kalkandelen, A., 1982b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey IX. Family Cicadellidae:
lassinae, Penthiminae, Dorycephalinae, Hecalinae and Aphrodinae.- Tiirk. Bitki
kor. Derg., 6: 147-159.

Lodos, N., Kalkandelen, A., 1983a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey X. Family Cicadellidae:
Xestocephalinae, Stegelytrinae and Cicadellinae.- Tiirk. Bitki kor. Derg., 7: 23-
28.

Lodos, N., Kalkandelen, A., 1983b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XI. Family Cicadellidae,
Typhlocybinae: Alebrini and Dikraneurini.- Tiirk. Bitki kor. Derg., 7: 107-115.

Lodos, N., Kalkandelen, A., 1983c. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XII. Family Cicadellidae,
Typhlocybinae: Empoascini.- Tiirk. Bitki kor. Derg., 7: 153-165.

Lodos, N., Kalkandelen, A., 1984a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XIII. Family Cicadellidae,
Typhlocybinae: Typhlocybini (Part I).- Tiirk. Bitki kor. Derg., 8: 33-44.

Lodos, N., Kalkandelen, A., 1984b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XIV. Family Cicadellidae,
Typhlocybinae: Typhlocybini (Part I).- Tiirk. Bitki kor. Derg., 8: 87-97.

Lodos, N., Kalkandelen, A., 1984c. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XV. Family Cicadellidae,
Typhlocybinae: Erythroneurini (Part I).- Tiirk. Bitki kor. Derg., 8: 159-168.

Lodos, N., Kalkandelen, A., 1984d. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XVI. Family Cicadellidae,
Typhlocybinae: Erythroneurini (Part Il).- Tiirk. Bitki kor. Derg., 8: 201-210.

Lodos, N., Kalkandelen, A., 1985a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XVII. Family Cicadellidae,
Deltocephalinae: Grypotini, Goniagnathini and Opsiini (Part I).- Tiirk. Bitki
kor. Derg., 9: 79-90.

Lodos, N., Kalkandelen, A., 1985b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XVIII. Family Cicadellidae,
Deltocephalinae: Macrostelini (Part I).- Tiirk. Bitki kor. Derg., 9(3): 147-161.

Lodos, N., Kalkandelen, A., 1985c. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XIX. Family Cicadellidae,

53



Acta entomologica slovenica, 24 (1), 2016

Deltocephalinae: Deltocephalini, Scaphytopiini, Doraturini.- Tiirk. Bitki kor.
Derg., 9: 207-215.

Lodos, N., Kalkandelen, A., 1986a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XX. Family Cicadellidae,
Deltocephalinae: Fieberiellini, Stirellini and Tetartostylini.- Tirk. Bitki kor.
Derg., 10(1): 25-32.

Lodos, N., Kalkandelen, A., 1986b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XXI. Family Cicadellidae,
Deltocephalinae: Athysanini (Part I).- Tiirk. Bitki kor. Derg., 10(3): 131-139.

Lodos, N., Kalkandelen, A., 1986c. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XXII. Family Cicadellidae,
Deltocephalinae: Athysanini (Part I1).- Tiirk. Bitki kor. Derg., 10(4): 203-211.

Lodos, N., Kalkandelen, A., 1987a. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XXIII. Family Cicadellidae,
Deltocephalinae: Athysanini (Part II1). Tiirk. Entomol. Derg., 11(1): 29-40.

Lodos, N., Kalkandelen, A., 1987b. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XXIV. Family Cicadellidae,
Deltocephalinae: Athysanini (Part IV).- Tiirk. Entomol. Derg., 11(2): 97-1009.

Lodos, N., Kalkandelen, A., 1987c. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XXV. Family Cicadellidae,
Deltocephalinae: Paralimnini Distans (Part 1).- Tiirk. Entomol. Derg., 11(3):
151-162.

Lodos, N., Kalkandelen, A., 1987d. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of species in Turkey XXVI. Family Cicadellidae,
Deltocephalinae: Paralimnini Distans (Part 1I).- Tiirk. Entomol. Derg., 11(4):
195-202.

Lodos, N., Kalkandelen, A., 1988. Preliminary list of Auchenorrhyncha with notes
on distribution and importance of Turkey XXVII. (Addenda and Corrigenda).-
Tiirk. Entomol. Derg., 12(1): 11-22.

Tezcan, S., Giilper¢in, N., Zeybekoglu, U., Karavin, M., 2013. Contrubution to
the Fulgoromorpha (Cixiidae, Delphacidae) and Cicadomorpha (Aphrophoridae,
Cicadidae, Cicadellidae) (Insecta: Hemiptera) fauna of farming terraces in Aspat
(Strobilos) ancient city and its territorium, Bodrum, Mugla western Turkey.-
Linzer biol. Beitr., 45(2): 2149-2153.

Zachvatkin, A. A., 1946. Studies on the Homoptera of Turkey.- Trans. R. Ent. Soc.
London, 97(6): 149-176.

Zeybekoglu, U., 1998. The species of Deltocephalinae (Homoptera: Auchenorrhyncha:
Cicadellidae) found in the Middle and East Black Sea Regions.- Tiirk. Entomol.
Derg., 22(1): 37-45.

Received / Prejeto: 2. 3. 2016

54



LJUBLJANA, JUNIJ 2016 Vol. 24, §t. 1: 55-58

FAVNISTICNI ZAPISKI / FAUNISTICAL NOTES

THREE NEW RECORDS OF HETEROPTERA IN SLOVENIA
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Abstract — Three species of Heteroptera are reported for Slovenia. Belonochilus nu-
menius is an introduced Nearctic species. Phytocoris confusus was found in the
vicinity of one of its syntype localities. Ochetostethus balcanicus is a north Mediter-
ranean species found at the northern edge of its distribution.

KEY wWORDS: Hemiptera, Heteroptera, fauna, Slovenia.

Izvle¢ek — TRI NOVE NAJDBE STENIC (HETEROPTERA) V SLOVENIJI

Poroc¢amo o najdbah treh vrst stenic v Sloveniji. Belonochilus numenius je vnesena
nearkti¢na vrsta. Phytocoris confusus je bila najdena v blizini enega od sintipskih
najdis¢. Ochetostethus balcanicus je severnomediteranska vrsta, najdena na severnem
robu njene razsirjenosti.

KLJUCNE BESEDE: Hemiptera, Heteroptera, favna, Slovenija.
Introduction
The number of alien Heteroptera species introduced into Europe increases. One of
them, Belonochilus numenius, was expected to be found in Slovenia as it is already
widely distributed in Europe (Werner 2014). Like Corythucha ciliata decades before,

it colonized plane trees in urban parks and streets. Finds of two other additional
species in the Slovenian fauna are also reported. Ochetostethus balcanicus is a
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Fig. 1: Phytocoris confusus female from Ko-
rada. Photo J. Kamin.

southern species at the northern edge of distribution in Slovenian Istria. Phytocoris
confusus is a European species and probably not found in Slovenia for the first time.
One of the syntype localities was attributed to Italy, but could as well be to Slovenia.
All three species were found in the sub-Mediterranean region. With these additions,
745 species of Heteroptera are known from the territory of Slovenia.

List of species

Miridae

Phytocoris confusus Reuter, 1896

Goriska Brda, Korada, UMS80, 46° 2'41.55"N 13°33'50.11"E, 8. 10. 2015, 19, J.
Kamin leg., coll. PMSL

Probably not the first record from Slovenia as one of the syntypes was collected
in Illyria, Gorz (= Gorica, Gorizia) by Dr. Hensch (Reuter 1896). Gorica (Gorizia) is
a town on the border between Italy and Slovenia, so the exact finding place could be
in any of the two countries. The new locality, Korada, is situated only 14 km north
from Gorica. The specimen was lured to a light trap in a meadow. Phytocoris confusus
is a European species living on decidous trees (Wagner 1970).

Lygaeidae

Belonochilus numenius (Say, 1832)

Nova Gorica, UL99, 26. 10. 2015, 19, J. Kamin leg., coll. PMSL

The sycamore seed bug is a Nearctic species native to southern Canada, United
States and Mexico (Gessé, Ribes & Goula 2009). Its main food source are spherical
fruits of plane (sycamore) trees (Platanus spp.). Eggs overwinter in them and larvae
develop in spring. Adults also suck seeds with their long rostrum. Four generations
may develop in a year. It was first recorded in Europe in Corsica and Languedoc,
France (Matocq 2008). Already in the same year, it was found also in Catalonia,
Spain (Gessé et al. 2009). Later it became clear that the earliest European record is a
photograph of a specimen, taken in Palma de Mallorca in July 2008 (Baena & Torres
2012). As plane trees are common ornamentals in urban areas, the species has a ca-
pacity to spread fast in Europe. In 2010 it was found in Italy, Austria, Portugal
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Fig. 2: Belonochilus numenius female from Nova Gorica.

(Azores) and Monaco, in 2011 in Slovakia and the Czech Republic, in 2012 in Hun-
gary, Germany and Switzerland (Werner 2014).

Cydnidae

Ochetostethus balcanicus Wagner, 1940

Osp — Tinjan, 80 m, VL14, 11. 5. 2015, 13, M. Zde3ar leg., coll. PMSL

The genus Ochetostethus includes several very similar species which are barely
separable without examination of the genitalia (Magnien 2006). They were revised

Fig. 3: Ochetostethus balcanicus male
from Osp — Tinjan. Figs. 2 & 3 photo A.
Gogala.
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by Kerzhner (1976) who listed a record of O. opacus from Topla, Slovenia. The only
other published record of the genus from Slovenia or bordering region of Italy is by
Montandon (1886), who listed O. nanus for Gorica (Gorizia). O. nanus is known
now to be a western Mediterranean species, so Gogala (2008) listed this record as O.
opacus with a question mark. With the discovery of O. balcanicus in the north Istria,
the identity of the Montandon's record becomes even more dubious. O. balcanicus is
smaller and more shiny than O. opacus. It is a north Mediterranean species, described
from Greece. The Slovenian specimen is identical with O. balcanicus specimens
from the Krk Island, Croatia, and Taygetos, Greece, used for comparison. It was
caught with a net from undergrowth in the eastern slope of Tinjan above Osp.
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IN MEMORIAM

Prof. Dr. Bozidar Curéié¢
(1946 — 2015)

Prof. Dr. Bozidar Curéi¢ was born in Belgrade on 3rd July 1946, where he com-
pleted his elementary and secondary education. After graduating in 1969 at the Faculty
of Science, University of Belgrade, he was posted in the Institute of Zoology, Faculty
of Science, University of Belgrade, where he spent his whole successful and fruitful
teaching and research career.

Arachnology was and remained the main focus throughout his scientific research
(pseudoscorpions in particular). Several early papers were dedicated to the study of
scorpions.

In the early days of his scientific career, Prof. Cur¢i¢ met Academician Jovan
Hadzi, a famous Slovenian zoologist and arachnologist of Serbian origin, in Ljubljana.
Although short-lasting, this cooperation between the two scientists had an important
impact on Prof. Cur¢ié¢, who directed his studies to pseudoscorpions — a small group
of arachnids that has not been in the focus of arachnological investigations in Yugo-
slavia until then.

As a token of appreciation to the whole opus of Academician Hadzi, Prof. Dr.
Cur¢i¢ named one pseudoscorpion species new to science from Bosnia and Herzego-
vina after him (Pselaphochernes hadzii Curéi¢, 1972). In 2000, Institute of Zoology,
Faculty of Biology, University of Belgrade pubhshed on the behalf of 114 years of
the Serbian Academy of Sciences and Arts and 62 years of the Slovenian Academy
of Sciences and Arts, a monograph entitled ,,The Life and Work of Academician
Jovan Hadzi* by Bozidar Cur¢ié¢, Marija Fabjan¢i¢ and Ozren Karamata.
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Prof. Dr. Curéi¢ studied different aspects of pseudoscorpions (systematics, taxo-
nomy, developmental biology, evolutionary biology, teratology and biospeleology).
More than four decades of devoted study of this group of arachnids resulted in
erecting more than 160 species and genera, both epigean, endogean and cave-dwelling,
new to science from Yugoslavia (Serbia, Croatia, Macedonia, Montenegro, Bosnia
and Herzegovina), Albania, Greece, Bulgaria, Romania, France, USSR, China, Afg-
hanistan, Nepal, Vietnam, Israel, the Philippines and the USA. Many of the taxa
which Prof. Dr. Cur¢i¢ has erected are endemics and relics to Serbia or the Balkan re-
gion.

As an avid biospeleologist, Prof. Cur¢i¢ investigated numerous underground ha-
bitats in Serbia and all other republics of the former Yugoslavia and contributed im-
mensely to the better understanding of the cave fauna (primarily pseudoscorpions).
As a result of these investigations several monographs dealing with cavernicolous
pseudoscorpions were published — ,,Cave-Dwelling Pseudoscorpions of the Dinaric
Karst* (1988), ,,New and Little-Known False Scorpions from the Balkan Peninsula,
Principally from Caves, Belonging to the Families Chthoniidae and Neobisiidae
(Arachnida, Pseudoscorpiones)“ (1997), ,,The Pseudoscorpions of Serbia, Montenegro
and the Republic of Macedonia® (2004) and ,,Cave Fauna of Serbia, Montenegro and
Macedonia® (2014).

Well aware of the importance of cave protection and conservation of these fragile
ecosystems Prof. Cur¢i¢ was the founder of the Center for Biospeleology at the
Faculty of Biology, University of Belgrade, and NGO Centre for Biospeleology of
Southeast Europe.

Although pseudoscorpions were the main object of his studies, Prof. Curéi¢, as a
zoologist of broad interests, devoted a part of his scientific investigations to the study
of some other arthropod taxa as well (spiders, millipedes, springtails, coleopterans).
These studies in collaboration with his younger colleagues from the Faculty of
Biology, University of Belgrade resulted in establishing numerous genera and species
new to science (seven genera and 32 species of coleopterans, six genera and 16
species of millipedes, one genus and 13 species of springtails) from Serbia, Macedonia,
Montenegro, Croatia, Bosnia and Herzegovina, Romania, Bulgaria, and Greece.

Among twenty monographs written by Prof. Dr. Bozidar Cur¢ié, two of them
were published by the Slovenian Academy of Sciences and Arts. In 1974 ,,Catalogus
Faunae Jugoslaviae: Arachnoidea, Pseudoscorpiones® was published, and in 1988
,»Cave-Dwelling Pseudoscorpions of the Dinaric Karst* appeared.

Prof. Cur¢i¢ was a fellow and a member of numerous Serbian and foreign scientific
societies — Russian Arachnological Society, Japanese Arachnological Society, British
Arachnological Society, American Arachnological Society, Royal Entomological So-
ciety, Council of the European Association of Arachnologists, Swiss Zoological So-
ciety, Serbian Biological Society, Entomological Society of Serbia, etc. He was the
president of the latter two societies. For many years Prof. Dr. Cur¢i¢ was the corre-
spondent of the former Yugoslav1a in the International Society of Arachnology.

Prof. Curéi¢ was the editor-in-chief and the member of the editorial boards of se-
veral scientific journals and other types of publications — Archives of Biological

60



In memoriam

Sciences, Monographs of the Institute of Zoology, Faculty of Biology, University of
Belgrade, Acta entomologica serbica, Proceedings of the Geographical Institute
,Jovan Cviji¢* of the Serbian Academy of Sciences and Arts, Acta zoologica bulgarica
and Journal of the Bulgarian Academy of Sciences. Owing to him the Archives of
Biological Sciences entered the SCI list.

In the course of his studies on pseudoscorpions Prof. Cur¢i¢ visited and spent
time in research in many scientific institutions such as: Institute of Zoology, Bulgarian
Academy of Sciences (Sofia); CNRS (Moulis); Smithsonian Tropical Research Insti-
tute (Barro Colorado, Panama); Museum of Natural History (Paris); Museum of
Natural Hlstory (London) Russian Academy of Sciences (Moscow), to name a few.
As an expert in the field of arachnology, Prof. Cur¢i¢ had close contacts with numerous
institutions and researchers in many countries worldwide. He was a visiting professor
and lectured at a number of universities and scientific institutions (e.g., in Skopje,
Ljubljana, Zagreb, Sarajevo, Bucharest, Paris, Moulis, Frankfurt am Main, Moscow,
St. Petersburg, Boston, Cambridge, Florence, Thessaloniki, Athens).

As a token of his scientific recognition and contributions to zoology, above all
arachnology, several invertebrate taxa new to science were named after him (Curcicia
Curéi¢ & Brajkovi¢, 2003, Neobisium bozidarcurcici Dimitrijevi¢, 2009, Svarogosoma
bozidarcurcici Makarov, Miti¢ & Curéié, 2003, Schizmohetera curcici Makarov,
2001, Belgrandiella bozidarcurcici Gloer & Pesw 2014, Serbiella curcici Luci¢,
2001, Magdelainella bozidarcurcici Curéi¢ & BraJk0V1c 2002).

On the behalf of forty years of Professor Cur¢ié's fruitful scientific career and
teaching activity, in 2008 ,,Advances in Arachnology and Developmental Biology —
Papers Dedicated to Professor Bozidar P. M. Cur¢i¢* was published. This monograph
contains scientific papers written by eminent Serbian and foreign zoologists.

In 2001 he was elected as a foreign member to the Bulgarian Academy of Sciences
in Sofia. Prof. Cur¢i¢ was the chairman of the Man and Biosphere (MAB) Committee,
Commission of Serbia for UNESCO.

During his teaching career in the Institute of Zoology, Faculty of Biology, Uni-
versity of Belgrade, Prof. Cur¢ié¢ lectured several courses, both on graduate and post-
graduate levels (Animal Development, Systematics and Phylogeny of Invertebrates,
Human Embryology, Biology of Aging, Comparative Animal Development, Pedo—
zoology). He was the author and co-author of 28 textbooks for secondary schools and
universities.

Prof. Cur¢i¢ paid special attention to support his younger colleagues and associates,
especially in the early days of their professional careers, enabling them professional
specialisation and training in eminent foreign institutions (natural history museums,
institutes, faculties). His constructive criticism and valuable advices meant a lot to
them. He was the mentor of 23 PhD and MSc theses.

Apart from lecturing and scientific research, Prof. Cur¢i¢ held many important
professional positions at the Faculty of Biology and the University of Belgrade. He
was the Director of the Institute of Zoology; Head of the Department of Animal De-
velopment at the Institute of Zoology; President of the Trade Union, Faculty of Bio-
logy; Vice-President of the Academic Council of the Faculty of Biology; President
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of the Council, Vice-Dean and President of the Executive Council of the Faculty of
Biology; member of the Council on Biology and Genetics of the Serbian Ministry of
Science and Technology; expert advisor at the Federal Ministry of Development,
Science and Environment; and President of the Council of Biological Sciences at the
University of Belgrade.

Prof. Curci¢ was both the founder and the leader of several national and interna-
tional scientific projects sponsored by the Serbian Ministry of Education, Science
and Technological Development, Macedonian Ministries of Culture and Ecology,
Bulgarian Academy of Sciences and Serbian Academy of Sciences and Arts.

The bibliography of Prof. Cur¢i¢ contains more than 600 entries. He was the
author of 20 monographs, as well as the editor of 20 monographs.

Alongside his scientific work, Prof. Curci¢ had a broad sphere of interests and
knowledge on many topics such as literature, art, languages and ethnology. He was
especially interested and well versed in ancient mythology (Roman, Greek and Slavic).
That enabled him to name numerous pseudoscorpion species new to science after va-
rious gods and deities.

Untimely death of Prof. Curgié is a great loss to Serbian science, above all arach-
nology, and all who knew him. He will be remembered as a devoted and fastidious
scientist and a person willing to share his broad knowledge, experience and help
whenever was needed. His vast professional opus will serve as a guideline to his
younger associates. Although Prof. Curéi¢ is no longer with us, he will not be
forgotten. To me it was a great privilege to be a student, a colleague and a friend of a
person of such professional and personal qualities.

Povzetek

Prof. Dr. Bozidar Curéi¢ se je rodil v Beogradu leta 1946. Vso svojo znanstveno
pot je prezivel na Zooloskem institutu Fakultete za biologijo Univerze v Beogradu,
kjer je predaval ve¢ predmetov. Bil je zacetnik srbske arahnologije in je opisal vec
kot 160 nadzemnih, talnih in jamskih rodov in vrst pascipalcev, novih za znanost, iz
mnogih drzav sveta. Prof. Cur¢i¢ je bil ustanovitelj Centra za biospeleologijo na
Fakulteti za biologijo v Beogradu in nevladne organizacije Center za biospeleologijo
jugovzhodne Evrope. Njegova bibliografija obsega ve¢ kot 600 naslovov. Bil je avtor
ali soavtor 20 monografij, urednik 20 monografij in avtor 28 srednjeSolskih in uni-
verzitetnih uébenikov. Prof. Curéié je bil glavni urednik “Arhiva bioloskih znanosti”
in “Monografij Zooloskega instituta Fakultete za biologijo Univerze v Beogradu” ter
¢lan uredniskih odborov ve¢ znanstvenih revij. Bil je ¢lan Bolgarske akademije
znanosti.

Prof. Dr. Rajko N. Dimitrijevi¢
Institute of Zoology

Faculty of Biology

University of Belgrade
Belgrade, Serbia
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In memoriam

IN MEMORIAM

Dr. Bogdan Horvat
(26. 8.1961 — 3. 1. 2016)

V zacetku januarja nas je mnogo prezgodaj zapustil dr. Bogdan Horvat. Ceprav je
imel nekaj zdravstvenih tezav je bila njegova smrt vendarle preceJ S$nje presenecenje.

Rodil se je 26. avgusta 1961 v Ljubljani. Po koncani gimnaziji in maturi leta 1980
se je potem, ko je odsluzil VO]aSkl rok v Pristini, vpisal na visokosolski $tudij biologije.
Ze pred koncanjem Studija je pricel delati v Prlrodoslovnem muzeju Slovenije, kjer
se je leta 1986 tudi redno zaposlil. Diplomiral je leta 1987 z nalogo »Biologija in
ekologija rodu Perla (Plecoptera: Perlidae)«. To je bil rezultat skupnega dela pri in-
tenzivni obdelavi vrbnic (Insecta: Plecoptera). Vrbnice so razmeroma majhna skupina
vodnih zuzelk, zato smo se ze kmalu odlo¢ili, da se njegova raziskovalna dejavnost
preusmeri na vodne dvokrilce, predvsem muhe poplesovalke (Diptera: Empididae).
Prvo spoznavanje s temi zanimivimi vodnimi zuzZelkami je dobil pri dr. R. Wagnerju
na limnoloski postaji Max-Planck institucije v Schlitzu v zahodni Nem¢iji. Pozneje
pa je prisel v stik z vodilnim evropskim specialistom za to druzino dvokrilcev, prof.
Hvalo iz Karlove univerze v Pragi. Prof. Hvala je tudi postal njegov mentor, saj je na
Karlovi Univerzi v Pragi leta 2002 uspesno zagovarjal doktorsko disertacijo z revizijo
rodu Chelifera (Revision of the world species of Chelifera Macquart (Diptera: Empi-
didae).

Izpit za muzejskega kustosa je opravil leta 1988, leta 2005 je pridobil naziv mu-
zejskega svetovalca. Njegovo delo v muzeju je obsegalo urejanje Studijske zbirke
vodnih poplesovalk. Z intenzivnim delom je ta zbirka postala ena najvecjih zbirk te
skupine zuzelk za Evropo in JV Azijo. Poleg dela z zbirkami Zuzelk je bil tudi skrbnik
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B Hochenwartove zbirke konhilij, ki ima iz-
jemen zgodovinski pomen kot ena ustanov-
nih zbirk Dezelnega muzeja. Tako je po-
skrbel za predstavitev Hochenwartove
. zbirke konhilij, kot je Se danes na ogled na
stalni razstavi. Ker muzej nima stalne pred-
stavitve zuzelk, je sodeloval pri pripravi
stalne razstave »Nastanek zbirke zuzelk«.
Prav tako je sodeloval pri Stevilnih posta-
vitvah obc¢asnih muzejskih razstav in vitrin
Cetrtletja. Za kataloge razstav je napisal
daljSa ali krajsa strokovna besedila. Vec kot
~desetletje je skrbel za izvedbo dezinsekcije
v muzejskih zbirkah.

' Njegovo znanstveno in strokovno po-
drocje sta bili taksonomija in favnistika vod-
nih zuzelk. Tako je sodeloval pri preuceva-
nju biotske pestrosti v Sloveniji kot tudi v
= tujini.

Kljub raznolikemu kabinetnemu delu v
muzeju pa je bil Bogdan Horvat z duso in
srcem terenski biolog. Pri delu v naravi se je najbolj sprostil in tudi uzival. V zacetku
se mi je pridruzil, ko sva po dolgem in pocez prekrizarila vso Slovenijo, spomladi in
jeseni pa so prisli na vrsto tudi daljsi, vectedenski obiski zanimivih predelov narave
bivse Jugoslavije. Tako smo skoraj vsako leto obredli najpomembnejse naravoslovne
institucije po republikah bivse Jugoslavije. Na tak$nih poteh so se stkala Stevilna pri-
jateljstva in sodelovanja. Po razpadu skupne drzave so se taksni obiski za daljsi ¢as
prekinili, terensko delo pa smo preusmerili na intenzivno delo po celotnem ozemlju
Gr¢ije. Z vkljuCevanjem v mednarodne raziskovalne projekte, pa tudi ob udelezbah
na raznih znanstvenih in strokovnih sreCanjih, se je njegovo terensko delo razsirilo
tudi po nekaterih drugih evropskih drzavah, kot so Italija, Avstrija, Nemcija, Svica
kot tudi v Aziji z obiski Kitajske, Hong Konga, Tajske in Tajvana. Terensko delo je
bilo najveckrat povezano z udelezbo na kongresu ali obiskom muzeja oziroma kaksne
druge naravoslovne institucije. Na teh poteh je nabral obsezen material svoje skupine
zuzelk in samo upamo lahko, da bodo specialisti te skupine zuzelk nasli ¢as in voljo
za obdelavo tega bogatega in dragocenega materiala. Vodne Zuzelke sodijo med
najbolj ogrozene skupine zivali, tako da je marsikatero nahajalis¢e od koder izvira
material danes Ze uni¢eno in ne obstaja vec.

Njegova bibliografija je obsezna. V Cobiss je vnesenih skoraj sto zapisov. Sam in
v soavtorstvu je objavil ve¢ kot 30 znanstvenih ¢lankov o rezultatih svojega dela.

Pogresali ga bomo predvsem kot zanimivega in prijetnega sopotnika pri delu na
terenu.

Dr. Ignac Sivec
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