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Fig. 255 Metamorphosis: development of wing in larval exopterygote
(A) and larval endopterygote (B) insect. [After MacBride 1914]
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TYPY LAREV HOLOMETABOLA

Berleseho systém (1913)

Platygasteridae Platygaster herrickii

Figitidae, Scelionidae, Dryinidae

Braconidae
lchneumonoidea, chalcidky, vejritky

Perilampidae, Eucharitidae



TYPY LAREV HOLOMETABOLA

_epidoptera
Symphyta
Mecoptera
Megaloptera
Coleoptera: Hydrophilidae

Hymenoptera
Figitidae
Ibalia




TYPY LAREV HOLOMETABOLA

Neuroptera, Adephaga (D),
Strepsiptera, Trichoptera (C), Raphidioptera

Coleoptera:
Scarabaeidae, Ptinidae, Anobiidae)
Coleoptera: Silphidae, Psephenidae (A)
Coleoptera: Cerambycidae
Trichoptera (D)




TYPY LAREV HOLOMETABOLA

Bruchidae, Orussus, Chironomidae

Nematocera, Siphonaptera

Hymenoptera, Coleoptera: Buprestidae,
Apion
Tipulidae,
Orthorrhapha
Cyclorrhapha

Anthomyidae




TYPY KUKEL HOLOMETABOLA

Hintontlv systém (1946)

Neuroptera (=1 ),
Raphidioptera, Megaloptera,
Mecoptera, Trichoptera (), Lepidoptera:

Puppe einer Skorpionsfliege

Micropterygidae a Eriocraniidae der Gattung Panorpa: in

der Erde (s. S. 300).

d, e
Siphonaptera, Strepsiptera,
Coleoptera [ ] a Hymenoptera [ ]




TYPY KUKEL HOLOMETABOLA

g, f

Cyclorhapha

Lepidoptera, Nematocera,

Orthorrhapha, Coleoptera: Cassidinae
Hispinae

typicka kukla motyla [h, i]




MODIFIKACE VYVOJE HOLOMETABOLA

Lebia

Neuroptera: Mantispidae, Coleoptera: Lebia,
Brachinus, Aptinus, Aleocharinae,

Rhipiphoridae, Hymenoptera: Proctotrupoidea



MODIFIKACE VYVOJE HOLOMETABOLA

Meloidae

Meloidae: Epicauta

Diptera: Termitoxeniidae, Coleoptera:
Bathyscinae, slepi' Carabidae




KLASIFIKACE HOLOMETABOLA

Dve zakladni' skupiny: neuroptero — coleopteroidni [ustni ustrojii kousaci]
hymenoptero — mecopteroidni [ustni dstroji,modifikovaneé’]

System vyjadrujici fylogeneticke vztahy:

Holometabola Neuropteroidea Megaloptera
Raphidioptera
Neuroptera

Coleopteroidea Coleoptera
[Strepsiptera]

Hymenopteroidea Hymenoptera

Mecopteroidea Trichoptera
Lepidoptera
Mecoptera
Siphonaptera
Diptera
[Strepsiptera]



KLASIFIKACE HOLOMETABOLA

Megaloptera (alderflies, dobsonflies, and fishflies)

Raphidioptera (snakeflies)
MNeuroptera (lacewings, antlions, owflies, etc.)

Coleoptera (beetles)
7m Strepsiptera (twisted-wing parasites)
Diptera (flies)
Mecoptera (scorpionflies, hangingflies)
Siphonaptera (fleas)
Trichoptera (caddisflies)
Lepidoptera (moths and butterflies)

Hymenoptera (wasps, ants, bees, and sawflies)
7m Miomoptera 4




NEUROPTEROIDNI KOMPLEX (Neuropteroidea)

Megaloptera (strechatky)

Raphidioptera (dlouhosijky)

Neuroptera (sit'okridli)

MONOFYLETICKA skupina

Fig. 56 Evolutionary pattern of Endoplerygota as indicated by female terminalia. [After Mickoleit 1973]




MEGALOPTERA(strechatky)

IMAGO Corydalus sp.

samice
(Kostarika)

3 Corydalina
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MORFOLOGIE IMAGA | _
HLAVA

ey
aedeagus XZ.

anal B

claspers

2. Corydalina - hlava dorzélng (A),

maxily a labium ventraln& (B). D

3. Corydalina - terminalie: samec dorzaln& (A), samec lateralné (B), samice dorzalné (C),
samice lateraln& (D).

HRUD

ZADECEK

1. Corydalidae, celkovy pohled: samice (A), samec (B).




MORFOLOGIE LARVY A KUKLY

LARVA

Sialina Corydalina

labrum maxilla N labium

antenna ——

KUKLA

4, Corydalina - larva: hlava dorzaln (A), hlava ventralné (B), apex abdominu dorzlné (C).




KLASIFIKACE

priblizne 300 druhu, uinas 3, vsechny kontinenty
hlavne v tropech; fosilni zaznamy od spodniho permu

CORYDALINA (asi 150 druhti, u nds zadny) Corydalina  Sialina

Corydalidae
Chaulicidae
SIALINA (u nas 3 druhy)

Sialis S. lutaria S. fuligonosa

4. Corydalina - larva: hlava dorzalné (A), hlava ventralng (B), apex abdominu dorzdlné (C).

S. nigripes



KLASIFIKACE

Sialidae (alderflies)
-

. Corydalinae (dobsonflies)
Corydalidae -|

Chauliodinae (fishflies)

Corydalus
sp. (Mexiko)

Chloroniella
Meurhermes
Protohermes lineage -E

Protohermes

Acanthacorydalis
Meuromus lineage NeoneUromus
Meuromus
Flatyneuromus
Chloronia

Corydalus lineage

Corydalus

Contreras-Ramos (1998)

Platyneuromus (Kostarika)



RAPHIDIOPTERA (dlouhosijky)

IMAGO

LARVA

KUKLA

Raphidia - larva



MORFOLOGIE IMAGA

Inoceliidae

HLAVA

Raphidiidae

antenna antenna

clypeus

mandible
mandible
labial palp
maxillary palp

labial palp
maxillary palp

labium
hypopharynx
labial palp

maxillary palp




MORFOLOGIE IMAGA

©
©
ke
o
=
S
©
04

N

HRUD

Viegaloptera

)
©
=
[0
O
o)
s




MORFOLOGIE IMAGA

ZADECEK

ectoproct  gonocoxite

ectoproc

hypovalv:




MORFOLOGIE LARVY A KUKLY

LARVA

KUKLA




KLASIFIKACE

priblizne 175 druhu, urnas asil 9, vSechny kontinenty.
krome Australie; fosilni zaznamy od jury

ocellus

RAPHIDIIDAE (155 druht;, u nas 8)

mandible

Raphidia R. flavipes ' - Agula A. ' _ fabial palp
xanthostigma .

INOCELIIDAE (ca 20 druhu, u nas 1)

Inocellia |. crassicornis Parinocellia

antenna
N,

clypeus
labrum

mandible
labial palp
maxillary palp




NEUROPTERA (Sitokridll

[ PLANNIPENIA]

IMAGO
LARVA
KUKLA Osmylus - larva —
mandibulo-maxilarni
kanalek

Myrmeleontidae - larva



MORFOLOGIE IMAGA
HLAVA

Dilaridae - Osmylidae

Psychopsidae (), Myrmeleontidae (')
Hemerobiidae (), Ascalaphidae (), Osmylidae (),
Ithonidae ()

Chrysopidae (- ), Mantispidae ()




HRUD

Ascalaphidae
Mantispidae

Myrmeleontidae

kridelni zilnatina -
schéma




ZADECEK

Chrysopidae

terminalie - &

terminalie - ¢




MORFOLOGIE A ANATOMIE LARVY

Myrmeleon

Hemerobius



VYVOJ A BIOLOGIE

7 Chrysopa

Ichneumonidae, Braconidae,
Proctotrupoeidea, Chalcidoidea; Hybothorax graffi




KLASIFIKACE

popsano pres 7000 druhu;, u nas asi 90 druhtiv 8
celedich, vsechny zoogeograficke oblasti, hojnegjsi v
tropech; fosilni' zaznamy od jury: ( ) |

Dilaridae
Berothidae
Mantispidae
Psychopsidae
Mymphidae
MNemopteridae
Myrmeleontidae
Ascalaphidae

Coniopterygidae

drawing (the absence of crossveins in the sub-
ding debris and is artifactual). Scale 5 mm.

lthonidae
Csmylidaes
Meurorthidae
Sisyridae

Hemerobiidae

Chrysopidae
Polystoechotidae

Rapismatidae




KLASIFIKACE
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82 %150 X5.0

161
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Nevrothiformia
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341

Myrmeleontiformia

Psychopsidae - Nemopteridae

Nymphidae = Myrmeleontidae = Ascalaphidae

Aspock et al. 2001
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KLASIFIKACE

New 1991

CONIOPTERYGOIDEA (50)

1. Coniopterygidae (50)
ITHONOIDEA (14)

2. Ithonidae (14)
OSMYLOIDEA (58)

3. Osmylidae (40)

Dilaridae (0)
4. Neurorthidae (2)
5. Sisyridae (16)

CLASSIFICATION

Order NEUROPTERA
(623 Australian spp.)

Uncertain Affinity (0)
Rapismatidae (0)
Brucheiseridae (0)

MANTISPOIDEA (75)
6. Berothidae (30)
7. Mantispidae (45)

HEMEROBIOIDEA (102)
8. Hemerobiidae (35)
9. Chrysopidae (55)
Polystoechotidae (0)
10. Psychopsidae (13)

MYRMELEONTOIDEA (323)
11. Nymphidae (23)
12. Myrmeleontidae (250)
13. Ascalaphidae (40)
14. Nemopteridae (10)




(1) CONIOPTERYGOIDEA

(1) CONIOPTERYGIDAE (b&lotkoviti)

Biologie

Larva — hlava bez maxil (b), maxily a labium ventralng(c)

kosmopolitné znamo asi 300 druhu, u nas 13
druhti v 6 rodech (Coniopteryx, Parasemidalis,

Conwentzia)



(2) ITHONOIDEA

lthonidae Rapismatidae

(1) ITHONIDAE

Oliarces

Biologie

tri rody (se 14 druhy) v Australii a na Tasmanii;
jeden rod v Kalifornii (Oliarces)

hlava larvy



(3) OSMYLOIDEA

Osmylidae, Sisyridae

(1) OSMYLIDAE (strumicnikoviti)

Biologie

Asi 100 druht ve 3 rodech; u nas jen Osmylus

fulvicephalus Osmylidae



(3) OSMYLOIDEA

(2) DILARIDAE

Asi 50 druht v Americe, Stredomori a Asii

(3) NEVROTHIDAE

Nevrothidae

Asi 15 druhu, Australie, Japonsko, Cina,
Stredomori




(4) MANTISPOIDEA

Sisyridae - Osmyloidea

(1) SISYRIDAE (vodnarkoviti)

Biologie (Sisyra fuscata):

Asi 5 rodu, 50 druhti, u nas 4

(2) BEROTHIDAE

Asi 60 druhu, Stredomori, subtropy a tropy



(4) MANTISPOIDEA

(3) MANTISPIDAE (pakudlankoviti)

Biologie (Mantispa):

LLycosidae, Salticidae

Asi 25 rodu, 400 druhu, prevazné
vV subtropech a tropech,

, : : Mantispa —
u nas 1 (Mantispa styriaca) .

polymetabolie



(5) HEMEROBIOIDEA

(1) HEMEROBIIDAE (denivkoviti)

Biologie (Hemerobius):

Asi 60 rodu, 750 druht, na celém svété kromé
Noveho Zélandu; u nas 7 rodu (Drepanopteryx,
Megalomus, Boriomyia, Hemerobius, Micromus,
Psectra, Sympherobius) pres 30 druht




(5) HEMEROBIOIDEA
(2) CHRYSOPIDAE (zlatootkoviti)

Biologie (Chrysopa):
Sternorrhyncha

Asi 20 rodu, 2000 druht, kosmopolitné kromeé
Nového Zélandu; u nas 4 rody, asi 20 druht
(Chrysopa carnea, Notochrysa, Nineta,
Chrysotropia)



(5) HEMEROBIOIDEA
(3) PSYCHOPSIDAE

Biologie:

4 rody, asi 20 druhu; Australie, jizni Afrika,
Orientalni oblast

(4) POLYSTOECHOTIDAE

2 rody, nékolik druhd, v severni a
stredni Americe a Chile

Polystoegotus

Zyoophlekinas

FPsychopsinas

Siveira
Cabralis
Zyoophlebius
Balmes

Psychopsis




(6) MYRMELEONTOIDEA

(1) MYRMELEONTIDAE (mravkolvoviti)

Biologie:

Myrmeleon
Eurcleon Palpares, Formicaleon
Dendreleon Acathaclisis

Asi 300 rodu, 2500 druhu, nejvice v tropech Asie a Afriky,

u nas 4 rody (Dendroleon, Acanthaclisis, Myrmeleon,
Eurcleon, Formicaleon), kazdy po druhu




(6) MYRMELEONTOIDEA
(2) ASCALAPHIDAE (ploskorohoviti)

——mandible
(base)

— antenna

acular tubercle

_———mandible
o (base)

maxillary
lacinia

f/‘ (base)

o
Wy
\ iabial palp

& g a = Libelloides macaronius (Scop.) 2.7.2002, Koméh, Slovenia
Blolog Ie (LI be I Iold eS): Photo Primoz Pirih hﬂp:/ﬁ[}ﬂ?’.hinlo%.mg calaphus

Asi 65 rodu, 250 druht;, vSechny svétadily,
hlavné v tropech; u nas dva
(B+M) — hnéda skvrna na kridle,
(B) — bez skvrny




(6) MYRMELEONTOIDEA

(3) STILBOPTERYGIDAE
(nékdy jako sbf.Ascalaphidae)

Australie (5 druht) a Brazilie (1 druh)
(4) NEMOPTERIDAE (stuholetkoviti)

Crocinae
Nemopterinae
Crocinae
Biologie:

Ameriky, na Balkané Nemoptera sinuata
(5) NYMPHIDAE

Biologie
Nymphes
Myiodactylus
Aci 20 drithit Arietraleka oblact



	MEGALOPTERA(střechatky)
	MORFOLOGIE IMAGA
	MORFOLOGIE LARVY A KUKLY
	KLASIFIKACE

