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vztah hmyzu k rostlinam

— listozravi — leaf chewers

— stonkozravi — stem borers

— drevozravi — wood borers

— minujici — leaf miners

— halkotvorni — gall formers

— sajici — sap suckers

— plodozravi — fruit eaters

— korenovi — root chewers 48ERE EE}
— nektarozravi — nectar feeders Diptera: leaf miner
— pylozravi — pollen feeders
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vztah hmyzu k rostlinam

— Poskozeni rostliny
— Reakce rostliny
— Pfirozeni nepratelé
— Lidska kontrola

Volatile release

v

Octadecanoid/Jasmonate
signal complex

.

Wound-induced defense .
gene expression Recruitment of wasps

Figure 1. Volatile compounds are released by plants in response to insect feeding trigged
by an interaction of elicitors from the oral secretions of insect herbivores with
damaged plant tissue. These volatiles are used by some parasitoid wasps to
locate their hosts.
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vztah hmyzu k rostlinam

listozravi leaf chewing
— okrajovy Zzir - efjge nc_)tches
— okénkovani — pit feeding

— grasping structures
— prichycovaci struktury — antipredatory strategies

— protipredacni strategie

UGA1243170
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vztah hmyzu k rostlinam

* listozravi leaf chewing
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vztah hmyzu k rostlinam

* listozravi leaf chewing
— Orthoptera et B
— Phasmatodea

— Coleoptera (larvy i dospéli)
* Chrysomelidae
» Epilachnini
* Melolonthinae

— Lepidoptera (housenky) . o =
— Hymenoptera (housenice) & R AV

»
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vztah hmyzu k rostlinam

stonkozravi stem boring
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vztah hmyzu k rostlinam

 stonkozravi stem boring
— Coleoptera: Phytophaga
(rakosnicek), Buprestidae
— Lepidoptera: Pyralidae (Ostrinia
nubilalis), Tortricidae, Cossidae,
Sesiidae

— Diptera: Agromyzidae
— Hymenoptera: Cephidae
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vztah hmyzu k rostlinam

drevozravi wood boring
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vztah hmyzu k rostlinam

« drevozravi wood boring

— Isoptera

— Coleoptera: Cerambycidae,
Buprestidae, Scolytinae, Anobiidae,
Bostrychidae, Lyctidae

— Hymenoptera: Syricidae,
Formicidae (Camponotus: drevo
nezerou, ale kouSou), Apididae
(Xylocopa)

— Lepidoptera: Cossidae, Sesiidae
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vztah hmyzu k rostlinam

Diptera: leaf miner

e minujici leaf mining
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vztah hmyzu k rostlinam

e minujici leaf mining
— Lepidoptera: Nepticulidae,
Tischeriidae, Yponomeutidae,
Torthricidae, Elachistidae,

Gracilariidae, Nepticulidae and
Gelechiidae

— Hymenoptera: Tenthredinidae
— Diptera: Agromyzidae,
Anthomyiidae, Cecidomyiidae

— Coleoptera: Buprestidae,
Chrysomelidae, Curculionidae;
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vztah hmyzu k rostlinam

* halkotvorni
v,l v ‘_“

gall forming
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vztah hmyzu k rostlinam

 halkotvorni gall forming
— Diptera: Cecidomyiidae; |
Tephritidae
— Hymenoptera: Cynipidae
— Coleoptera: Curculionidae,
Buprestidae, Cerambycidae;

— Lepidoptera: Cecydosidae,
Tortricidae, Elachistidae

— Sternorrhyncha: Aphididoidea
(Adelges), Psyllidae, Coccidae;

— Thysanoptera
— roztoCi Tetrapodyli = Eriophyidae;
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vztah hmyzu k rostl

sap sucking

. sajici
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vztah hmyzu k rostlinam

 sajici sap sucking
— z jednotlivych bunék: Thysanoptera, — Individual cells
Acari (Tetranychidae); — Phloem
o - : — Xylem
— z floému: Aphididae, Coccidae, )
— Fruits

Fulgoromorpha; Heteroptera;
— z xylému: ¢ast Cicadomorpha;
— z plodul: Pentatomidae;
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vztah hmyzu k rostlinam

 plodozravi fruit eating

UGA1322040 [
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vztah hmyzu k rostlinam

 plodozravi fruit eating
— Coleoptera: Scarabaeidae,

— Diptera: Tephritidae: medfly
Ceratitis capitata, Rhagoletis cerasi,
Drosophilidae

— Lepidoptera (Cydia pomonella)
— Coleoptera: Curculionidae

— semenozravi: |
— Heteroptera: Alydidae a Lygaeidae; ‘
— Hymenoptera: Formicidae; :

— Coleoptera: Tenebrionidae,
Curculionidae

— Lepidoptera: Pyralidae, Tineidae;
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 korenovi

16. 5. 2017

vztah hmyzu k rostlinam

root eaters
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vztah hmyzu k rostlinam

 korenovi root eaters

— Coleoptera: Curculionidae,
Melolonthinae, Chrysomelidae
(Diabrotica)

— Diptera: Agromyzidae
— Aphididae
— Cicadidae

16. 5. 2017 Aplikovana ekologie hmyzu 20




 nektarozravi
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vztah hmyzu k rostlinam

nectar feeding
— Many adult insects
— Mostly energy resource

— Apidae
— Lepidoptera
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vztah hmyzu k rostlinam

* pylozravi pollen feeding
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vztah hmyzu k rostlinam

* pylozravi Pollen feeding
— Lepidoptera: Micropterygidae, Palinophagous
Nymphalidae

— Hymenoptera: Apoidea, Vespidae

— Diptera: Syrphidae, Bibionidae

— Coleoptera: Cantharidae,
Nitidulidae, Cetoniinae

— Thysanoptera

— Heteroptera: Anthocoridae
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. . .=
— Cameraria ohridella

— Gracillariidae - vzpfimenkoviti
» Pfibéh klinénky jirovcoveé pokracuje
(Ivan Hrdy, Blanka Kalinova, Ale$
Svatos: Vesmir 79, 156, 2000/3; Ivan __
Hrdy, Blanka Kalinova, Jelena Kuldova; &
Vesmir 84, 326, 2005/6) P
* mista mozného puvodniho vvyskytu
zahrnuji Japonsko, severni Cinu,
vychodni Indii a Severni Ameriku

Zere 21 z 36
druhd jirovcd,
javory

na A. x carnea
larvy dokoncCi
VYVoj jen
zcela
vyjimeéné

fylogeneticky
nejpfibuznéjsi
v Asii na
javoru 24
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http://www.cameraria.de/IMAGES/cameraria.ohridella_mi09.jpg
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klinénka jirovcova

— objevena 1985 v Makedonii
— 1989 nalezena v Linci

— Sifeni desitky az stovky km za rok Qogoned
po Evropé

2000
— 1992: nord-Italia; gdf ‘
1993: Germania, Ungheria, Rep. “KL 3

Ceca;
2001 2003
L ) ; b
P

1994: Rep. Slovacca,;
2002 2004

1998: Svizzera
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klinénka jirovcova

— zivotni cyklus
— asi tfi generace

* 1 klinénka na jafe = 1000 na podzim

» umrtnost kukel b€hem zimy i za
,normalnich“ okolnosti az 80 %

Abb. 1: Entwicklungsveriauf von Cameraria ohridefia im Wienerwald (1983)
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Jeweils: oberer Balken = Images + Eier
mittlierer Balken = Larven
unterer Balken = Puppen
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klinénka jirovcova

— prirozeni nepratelé
» pouze nespecializovani, nepuvodni,
druhotné adaptovani parazitoidi
» obvykle 5-15 %, i po letech
— nelakavé kairomony a allomony
— imunita proti paralyzujicim latkam?
— uhybaiji pfed kladélkem
» sykorky se naucily vyzobavat larvicky z
min

Abb. 1: Am haufigsten aus den Proben gezuchtete
Parasitoidenarten (Pteromalidae)

) . Cirrospilus vittatus
Minotetrastichus ecus
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klinénka jirovcova

— kontrola Clovékem NP PN

 postfiky v dobé pareni .
> . ,I a . > | (E,Z)-8,10-Tetradecadienal
* lepici lapacCe s feromony

» sexualni feromon se poda)FiIo izolovat a
identifikovat v prazském Ustavu organicke
chemie a biochemie AV CR (UOChB)

» projekt CONTROCAM

* vychytani samcu

 dezorientace samcu

* indikace poctu jedincu, ¢asovani generaci

* vuneé hostitelské rostliny

» shrabani a peclivy uklid spadaného listi

— zmirnit negativni pohled na klinénku

jako na skudce naseho narodniho
bohatstvi; jirovec je koneckoncu v
nasi prirodé cizincem, ktery se
nemuze divit, kdyz ho jiny cizinec
ozira
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klinénka jirovcova

— chemicka kontrola
 postfiky v dobé pareni
 postfik proti housenkam
* Dimilin s ucinnou latkou diflubenzuron
* 40 % ucinné latky pretrvava na listech
jirovce pres 4 mésice
» Spatné pronika do listu
* vysoky vzrust jirovcl
* injektaz insekticidl imidaclopridu,
abamectinu, azadirachtinu
— zameéna s houbou Guiguardia
aesculi

— projekt ALARM (6. ramcovy
program EU) s podkapitolou
Socioekonomické aspekty invaze
klinénky jirovcove v Evropé
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