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Na ktorych pracoviskach bol
projekt rieSeny:

Ustav zoolégie SAV, Bratislava

Lesnicky vyskumny tstav, Zvolen

Slovenska technicka univerzita, Strojnicka fakulta, Katedra vyrobnych systémov, Bratislava

Ktoré zahrani¢né pracoviska
spolupracovali pri rieSeni
(nazov, $tat):

Entomologické oddelenie Medzindrodnej agentiry pre atbmovi energiu, Rakisko

Imperial College, Vel’ka Britania

Udelené patenty alebo podané
patentové prihlasky, vynalezy
alebo uzitkové vzory
vychadzajuce z vysledkov
projektu:

Separacné zariadenie na separaciu kukiel od ¢asticsubstratu (PP 5094-2006)

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhriiujuce vysledky projektu
(uved’te i publikacie prijaté
do tlace alebo pripravované):

Uvddzajte maximdlne pit’
najvyznamnejsich publikdcii.

Kozanek M., Paskova M., Bukovian J., Dobrovodsky J. in press: The effect of gamma and
high-voltage irradiation on sterility and vital function of Medfly Ceratitis capitata (Diptera,
Tephritidae). Eur. J. Entomol.

Kozanek M., Vidli¢ka L., Moravek 1., Quintal C., Paskova M., Eyles D. in press: New egg
transportation container applicable in decentralized Medfly sterile male production. Proc.
of 7th Internat. Symposium on Fruit Flies of Economic Importance

Paskova M., Krumpalova Z., Kozanek M., Hodgson D.J., Leach A.W. in press:
Optimization of heat treatment variables for the mass production of sterile males of
Ceratitis capitata (Diptera, Tephritidae). Bull. Entomol. Res.

Moravek 1., Kozanek M., Vidlicka L., Krumpalova Z. in press: Automated egg collecting
system and pupae separator for medfly (Diptera, Tephritidae) mass production technology.
Entomol. Exp. Appl.

Paskova M. in press: New larval agar-based diet for laboratory rearing of Mediterranean
fruit fly Ceratits capitata Wied. (Diptera, Tephritidae). Biologia.

V ¢om vidite uplatnenie
vysledkov tohto projektu:

Rozvoj metody sterilného hmyzu (SIT - sterile insect technique) bezpesticidovej metédy na
boj proti hmyzim $kodcom.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stthlas ku zverejneniu udajov v nej uvedenych.
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Charakteristika vysledkov




| Evidenéné &islo: APVT-51-042702 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Embryonalny vyvoj vrtivky mediterannej kmena #s/ je dobre pozorovatel’ny na vajicku po odstraneni chorionu a uloZeni v
etanole. Pri teplote 24+1°C trva 60 aZ 72 hodin. Larvalny vyvoj je rozloZeny do troch instarov. Zistili sme, Ze pri teplote
24+1°C sa saméie larvy vyvijaju 8-10 dni, zatial’ o samicie larvy potrebuji pri tej istej teplote na svoj vyvej 9-12 dni.
Detailné Stidium lariev pomocou SEM umoZnilo identifikovat’ kPi¢ové znaky, pomocou ktorych je mozné spolahlivo rozlisit’
jednotlivé larvalne vyvojové §tadia. Novo vyvinuta potrava ma tuhi Konzistenciu a méze byt uskladnena 2-3 tyZdne v
chladnicke. Najvyssia produkéna efektivita bola v pripade novo vyvinutej potravy 65+7.5%, i ked’ zvySena hustota lariev
sposobila niz§iu hmotnost’ kukiel. Schopnost’ lietat’ bola u samcov vystavenych Ziareniu elektrénovym urychl’ova¢om mierne
nizsia v porovnani so samcami oZiarenymi gama-Ziarenim z kobaltového zdroja. V ostatnych testovanych parametroch sme
nezistili rozdiely. Studovala sa expresia tsl génu a optimalizicia reZimu tepelného oSetrenia vajicok. Boli vytvorené skupiny
vaji¢ok starych 3, 12, 24 a 36 hodin, tepelne oSetrované 6, 12, 18 a 24 hodin pri teplote 30, 34, 38 a 40°C. Experimenty
odhalili, Ze optimalny reZim tepelného oSetrenia vajiok je ak si vajika staré 24 hodin, pri teplote 32,5°C po dobu 24 hodin.
Automatizovany systém na zber vaji¢ok umoziiuje kontinualny odber vaji¢ok jemnym pridom vody. Vajicka sa postupne
kumuluji v zbernej nadobe, ktorej dno je zhotovené z jemnej sietoviny. Vajicka st tak nepretrZite premyvané priudom
dobre okysli¢enej vody a mézu byt kedykol'vek odobraté na d’alSie spracovanie. V nami vyvinutom separatore, kukliace
médium (najcastejSie jemné piliny) sa oddel’uje od kukiel odsatim pocas pohybu zmesi kukiel a média na nekone¢nom pase,
ktory tvori sitovina s poZadovanou vel’kost’ou oka.

V experimentoch na vyvojové charakteristiky mniSky velkohlavej sa zistila celkova diZzka vyvoja samcov (od vyliahnutia po
5. instar) 33,45-45,87 diia a samic (od vyliahnutia po 6. instar) 39,71-46,68 diia. Kopulacia neoZiarenych jedincov, ktoré boli
oZiarené v Stadiu embryonalneho vyvoja vajicka sposobovala v chovoch zna¢né problémy. Sparenie oZiareného jedinca (v
Stadiu vajicka) s neoZiarenym jedincom prinieslo vel’mi vyrazné zniZenie mnoZstva Zivotaschopného potomstva oproti
kontrole. Parazitoidy mniSky vel’kohlavej nedokdZu zachytit’ rozdiely medzi oZiarenymi a neoZiarenymi husenicami.
Vysledky naznacili, Ze hlavny problém nie je len neschopnost’ parazitoidov najst’ oZiareni husenicu ale najmi schopnost’
takejto husenice prezit’ do Stadia kukly v prirodnych podmienkach. Parazitované larvy ¢asto hynu skor na nasledky
patogénov alebo stresu ako je larva parazitoida schopna dokonc¢it’ svoj vlastny vyvoj.

VysledKky boli prezentované na viacerych medzinarodnych konferenciach a do tlace bolo zadanych viacero publikacii.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The embryonic development of Medfly #s/ strain can be easily observed in dechorionated eggs and storing them in ethanol.
This development takes 60 to 72 hours at the temperature 24+1°C. Larval development is allocated in 3 instars. We found
out that at the temperature 24+1°C development of male larvae takes 8-10 days. On contrary, development of female larvae
takes 9-12 days. The study of larval morphology with SEM revealed key characters allowing all 3 larval developmental
stages. Newly developed larval diet is of solid consistency and can be stored 2-3 weeks in fridge. The highest production
efficacy of larvae reared on this diet was 65+7.5%,although higher larval density caused their lower weight. The flight
ablitiy of males exposed to the high voltage e-beam irradiation was slightly lower comparing to the flight ability of males
irradiated by gamma radiation from the cobalt source. No differences were found out in all other tested parameters. To
identify the optimal heat treatment conditions, combinations of following egg parameters were tested: egg age — 3, 12, 24, 36
hours after oviposition, heat-treatment duration — 6, 12, 18, 24 hours heat-treated eggs and temperature of heat-treatment —
30, 34, 38 and 40°C.The results were complex and showed high levels of interactions between explanatory variables,
however, the main finding was clear: that the number of adult males from original eggs could be maximised by using 24 hour
eggs, at 32.5° Centigrade for 23 to 24 hours of heat-treatment duration. Automated system for egg collection allows
continual collection of eggs in gentle stream of water. Eggs cumulate in collecting pot having bottom constructed from the
dense mesh. Device allowing separation of of pupae from pupation medium was developed.

The developmental characteristics of gypsy moth revealed the life span of males (33.45 — 45.87 days) and females (39.71 —
46.68 days). Mating of individuals irradiated in the egg stage was frequently not successful. Mating between irradiated
(irradiated at the stage of egg) and non-irradiated individuals strongly reduced number of offspring. Parazites of gypsy
moth are not able to differentiate between irradiated and non-irradiated individuals. Our results demonstrate, that the their
unsuccessful behaviour is influenced not only by their inability to find the irradiated caterpillar but also ability of gypsy
moth to reach the pupal stage. Parasitized larvae perished also due to the effect of pathogens or stress conditions.

The results of our work were presented in several international conferences and several manuscripts for publication were
submitted.
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