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Co vSechno jsme zapomnéli, nebo nikdy neuméli?

oocyt-zarodecna vajecna buiika - /spermatocyt

oogeneze — vyvoj vajicka, meioza /spermiohistogeneze

oogonium — oocyt v ristove fazi, haploidni /spermatogonium-spermatidy-spermiogenezi bez
dal$iho déleni-spermie

vajicko — je zralé, pokud je oocyt obalen Zloutkovou membranou a chorionem, mikropyle
ovulace — pfechod oogonie do oviductu - /zralé spermie do vas defferens

kopulace, inseminace — pfenos spermatu do téla samice, traumaticka inseminace-$ténice
fertilizace — oplodnéni vajicka spermii,

embryogeneze — vyvoj embrya, anterior-posterior, dorsal-ventral, bilateralni symetrie.

i.
ii.

iii.
iv.

vi.

vii.

zygota — oplozene¢ vajicko, diploidni

ryhovani

blastoderm

gastrulace-gastrula-embryonalni organizator-jedna skupina bunck vyvolava a tidi
diferenciaci ostatnich skupin bunék (H. Spemann)

Zloutek : : : :
. . . Ectoderm:  Epidermis, exocrine glands, brain
zarodecCny prouzek
and nervous system, sense organs,
embryo

foregut and hindgut, respiratory
system, external genitalia.

Mesoderm: Heart, blood, circulatory system,
muscles, endocrine glands, fat
body, gonads (ovaries and testes).

Entoderm: Midgut.



Co vSechno jsme zapomnéli, nebo nikdy neuméli?

8. amnion (Zlutd)-vnitini zdrode¢ny obal hmyzu
9. serodza (modrd) —extraembryonalni tkan hmyzu
10. blastokineze — pohyb embrya hmyzu
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11.

12.
13.

14.
15.
16.

17.

Co vSechno jsme zapomnéli, nebo nikdy neuméli?

kladeni
i oviparie — kladeni vajicek
il.  ovoviviparie — vejcozivorodost, larva se lihne v okamziku kladeni
ili.  viviparie — Zivorodost, kladeni larev, které se vyvinuly v téle samice
iv.  pupiparie —kukleni dospélych larev v okamziku kladeni, které po vylihnuti zGstaly
v uteru samice, kde se Zivily z akcesorickych mléénych Zlaz, pupiparni dvoukitidli,
tse-tse
polyembryonie — zmnoZeni poctu larev v jednom vajicku, Strepsiptera, Encyrtidae
partenogeneze — vyvoj z neoplozenych vaji¢ek
i. arhenotokie — z neoplozenych vaji¢ek samci, tfasnénky, ¢ervci, molice, blanoktidli
ii.  telytokie — z neoplozenych vajicek samice, sarance, Svabi, ¢melaci
iii. amfitokie — z neoplozenych vajicek ob¢ pohlavi
hermafroditismus — Icerya purchasi (Coccoidea), samice maji ovotestis
pedogeneze — rozmnozovani nedospélych stadii
stiidani generaci — kombinace vyhod partenogeneze a bisexualni reprodukce, véetné stridani
hostitelskych rostlin, mSice, Cecidomyiidae, Cynipidae
ovlivnéni reprodukce symbionty — bakterie Wolbachia



ReprodukCni organy
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Reproduk¢ni organy

Samec

W

o A L
1

B




Reprodukcni organy

Samec

foliculus

r“:

vesicula seminalis

ductus ejaculatorius

paramera

aedeagus
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testes
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Priklad modifikaci reprodukc¢nich organt - sami

Priklad s velkym mnoZstvim foliculi a Priklad s Clenitymi testes a 2 pary Zlaz
accesorickych zZlaz (Ensifera) (Coleoptera)
a) Locusta

i
testis follicles % connective tissue
connective tissue !‘“\ A

removed S \A
N
\

)
"'\'?t

N
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\N\":s testis covered by b) Tenebrio
\

seminal vesicle

iccessory glands

(unravelled) accessory glands

(narmal position) ]
seminal

vesicle



any

| 4

14

¢ni org

A4

Reproduk

Samice




Reprodukcni organy

Typy ovariol

Samice panoisticky polytrofni telotrofni

erminalni vlakno

ovaria

oogonie troficka oblast

filum terminale

ovariola cytoplasmaticky

provazec

receptaculum

ﬁ' Wil R
) /-‘ seminis

oviductud Iaterali oocyty

glandulae accessoriae o
folikularni epitel

-pfeménujici se v
chorion vajicka

oviductus communis

vagina



Priklad modifikaci reprodukc¢nich organu - samice

Priklad s velkym mnoZstvim ovariol a se samostatnymi Priklad se zatdsténim vSech ¢asti spolecné do
vyvody vSech ¢asti (Schistocera, Orthoptera) vaginy (Rhagoletis, Diptera)

: oocyte in
termlnal ovariole
filaments

accessory

gland
oocyte in
ovariole lateral
oviduct

lateral
oviduct



Prenos spermatu



Prenos spermatu u
motylic rodu
Calopteryx (Odonata)

oviducts

spermatheca

bursa copulatrix
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Pienos spermatu u ploStice rodu Oncopeltus (Lygeldae)

genital capsule

posteriorni ¢ast abdomenu
samice

rectum

grection
By fluid
reservoir

subgenital gland

genital aedeagus oy
chamber

proniknuti aedeagu az do | endophallus
spermatéky




traumaticka inseminace- samec Sténice vnika do
haemocoelu samice




Icerya purchasi - ovotestis




Embryogeneze
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Vyvoj kridla bélaskua rodu Pieris (Lepidoptera) v jednotlivych instarech
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Vajicka a kladeni



Thysanura

um 8 tergum 9 stylus

tergum 10

Kladeni vajiCek
stylus

second
gonocoxa

sacond

_——=—==""" gonapophysis

first gonapophysis
) tettigoniid
oy
rﬁgf 3 right
second oy gonoplac
b T
oothéca U Blattodea gonacoxa .. it end of left i~ valvula 3
gonoplac gonostylus
second
gonapophysis

first
gonapophysis

1 mm



Kladeni vajiCek
- lumek Megarhyssa provrta 3

cm dfeva za 20 minut (to¢ivym
pohybem tam a sem)

at rest
tergum 8 valvula 3
gonostylus
tergum 7

tergum 6

valvula 1+2

sternum 8 =8.19. gonapophysa

second
gonocoxa

lower part of
tergum 9

intersegmental
] mer?]%rane lower part of
tergum 9
tergurr\
second
e sy gonocoxa

tergum 6

tergum 8

upper part of
tergum 9

valvula 1+2

roctiger
=8.+9. gonapophysa valvula3 P 9

gonostylus



Umisténi vajic¢ek

Murgantia histrionica,
ve dvou fadach

Cinara pini na
jehlicich

Anasa tristis, na spodni
stran¢ listu

ootéka Svabu

Callosobruchus maculatus ootcka kudlanky

Nymphalis
antiopa



Ontogeneze



5th-instar

RympR adult

Ontogeneze
hemimetabolniho

hmyzu
na prikladu knéZice rodu / f
Nezara | J

4th-instar
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2nd-instar nymph
nymph



Ontogeneze holometabolniho hmyzu

na prikladu pakomara z rodu Chironomus
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Vliv fotoperiody (dlouhého a kratkého dne) na zZivotni cyklus msSic

- flies to secondary
= host

crowding and
poor hostplant

quality

virginopara N

overwintering
€gg9

virginopara

flies to new secondary
host

ovipara

sexual forms return
o primary host

aynopara



Nejbizarnéjsi zivotni cyklus u Metazoi

Micromalthus debilis — vyskytuje se u néj typicka
thelytokie, vivipariie s larviformnimi samicemi a

vzacna

arrhenotokni faze

Komplexni heteromorfoza, vajicko, triungulin, z néj apodni
larva produkuje: samici pedogenetickou larvu vytvarejici
triunguliny, nebo samci pedogenetickou larvu vytvarejici:
vajicka a cely cyklus-larva, kukla a samec, nebo se zakukli a

vylihne se samice

=]a
L ] T —
tungulin adult “adult
larva «—  female male
&
Emaie-producin i
maieproducing
pedagenetic 1—Eﬁ'§$am—h pupa pups
igrva l i
maie-producing
pedogenstic S = larva

iavwa



Larva, kukla a lihnuti



Scarabaeiformni

Vs

Oligomerni larvy - protopodni Elateriformnj

ruciformni
Larvy hmyzu ) Eumer MampOdeifOMi

Vermiformni

nosatec

zlatoo¢ka



Kukly hmyzu

Pupa dectica — volné Md Pupa adectica — Md nepohyblivé

Pupa adectica
obtecta — téIni
priveésky nejsou
volné

Pupa
adectica
exarata —
volné
piivésky
tély

libera Pupa adectica exarata + puparium




Lihnuti vazek rodu Aeschna (Odonata)




Lihnuti dospélci hmyzu

b) neprava mandibula u broukt rodu

a) ptilinum na hlavé dvoukitidlych
Cyclorrhapha (Diptera), po zatazeni jen
ptilinalni Sev

EXPANMDED

antenna

RETRACTED
ptilinal
suture

antenna

| M———gena

ptilinum

¢) frontalni zub u blech

Polydrosus

PRESENT BROKEN QFF
false mandible

{deciduous)

\ cocoon
cutter

permanent
mandible

cuticle of
muscle e
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