
Embryonic and postembryonic 
development 



 
 
 
 
 
 
 
 

EMBRYONIC DEVELOPMENT ς from fertilisation until leaving the egg membrane 

Taking into consideration where embryogenesis happens: 

 1. oviparous 

- Female lays eggs (aquatic invertebrates, insects, some fish, 
amphibians, reptiles, birds) 

2. ovoviviparous  

- Females produce eggs rich in nutrients, after fertilisation, 
ǳƴǘƛƭ ƘŀǘŎƘƛƴƎΣ ŜƎƎǎ ŀǊŜ ƛƴ ǘƘŜ ǇŀǊǘ ƻŦ ƻǾƛŘǳŎǘ όαǳǘŜǊǳǎέύ όsome 
arthropods, snails, sharks, some reptiles, monotremes) 

3. viviparous  

- Females produce small eggs, embryo develops in uterus 
and feed through placenta (mammals) 



after fertilisation ï cleavage (depends on the concentration of yolk in the egg): 

   - holoblastic (total or entire cleavage) or  

  - meroblastic (partial cleavage) 

 

vegetal pole - The pole of the egg with the highest concentration of yolk 

 
animal pole- the opposite 



 

1. Telolecithal - refers to the uneven distribution of yolk in the cytoplasm of ova found in birds, 

reptiles, fish, and monotremes. The yolk is concentrated at one pole of the egg separate from 

the developing embryo 

 

 

 

 

2. Centrolecithal - describes the placement of the yolk in the centre of the cytoplasm of ova. Many 

arthropod eggs are centrolecithal  

 

 

 

 

 

3. Isolecithal - refers to the even distribution of yolk in the cytoplasm of ova of mammals and other 

vertebrates 

 

 

 

 

 

4. Alecithal  no yolk (mammals with placenta) 

 

Egg cells (ova)  

http://en.wikipedia.org/wiki/File:Mocking_Bird_eggs.JPG


Embryonic development of isolecital egg 
a) Unfertilised egg 

b) Fertilised egg 

Primer body cavity 

http://1.bp.blogspot.com/_lhrA0aoF_Lo/S_bFXv5SACI/AAAAAAAAADU/tLIFHBUUr1c/s1600/Image+1.png
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POSTEMBRYONIC development ς from leaving the egg until sexual maturity : 

 
I. DIRECT 
- Juvenile looks like parent 
- During postembryonic development it grows, matures sexually and achievies secondary sexual features 

 
II. INDIRECT 
- Out of egg LARVAE ς normally different from parent  
- Larvae passes through  METAMORPHOSIS ς similar to parents, normally sexually mature 

   
 (e.g., tadpole Ý  metamorphosis Ý adult frog)  



 
ω larvae (eating stage) passes through metamorphosis to become adult (imago) 
(reproductive stage) 
 

partenogeneza 
neobavezna (fakultativna) - ƛȊ ƴŜƻǇƭƻŚŜƴƛƘ jaja ƴŀǎǘŀƧǳ ƳǳȌƧŀŎƛ όƴŜƻōŀǾŜȊƴŀ ƳǳǑƪƻǊƻŘƴƻǎǘύ - 
ǇőŜƭŜΣ ƻǎŜΣ ƳǊŀǾƛ 
obvezna (obligatna) - stalna (konstantna) - ƴŀǎǘŀƧǳ ƎƻǘƻǾƻ ƛǎƪƭƧǳőƛǾƻ ȌŜƴƪŜ όȌŜƴǎƪƻǊƻŘƴƻǎǘ ƛƭƛ 
telitokija - ƳƴƻƎƛ ǇŀƭƛőƴƧŀŎƛΣ ƴŜƪƛ ƭŜǇǘƛǊƛΦΦΦύ ƛ  
ƛȊƳƧŜƴƛőƴŀ - όŎƛƪƭƛőƪŀύ - oborodna ili amfitokija - u pravilnom slijedu izmjenjuje se telitoka 
ǇƻƪƻƭƧŜƴƧŀ ǎ ŀƳŦƛǘƻƪƛƳ όƴŜƪƛ ƻǇƴƻƪǊƛƭŎƛΣ ǳǑŜƴƧŎƛ ƛ ŘǊύ 
 
pedogeneza - ǳ ȌŜƴǎƪƛƳ ƭƛőƛƴƪŀƳŀ - ƳŀƧŎƛ ǎŜ ǊŀȊǾƛƧǳ ǇŀǊǘŜƴƻƎŜƴŜǘǎƪƛ ƴƻǾŜ ƭƛőƛƴƪŜ ƪƻƧŜ ǇƻƧŜŘǳ 
ƳŀƧőƛƴǎƪǳ ƛ ƛȊŀŚǳ ƛȊ ƴƧŜ ƛ ǇƻƴƻǾƻ Ǉƻǎǘŀƴǳ ǇŜŘƻƎŜƴŜǘƛőƪŜ ƭƛőƛƴƪŜ - ƴŜƪŜ ǑƛǑƪŀǊƛŎŜ όǾƛǑŜ ƎƻŘƛƴŀ ŀ ƴŀ 
ƪǊŀƧǳ ǎŜ ƛȊ ƪǳƪǳƭƧƛŎŜ ǇƻƧŀǾŜ ƛ ƳǳȌƧŀŎƛ ƛ ȌŜƴƪŜύ 
ƴŜƪƛ ǎŜ ƪǳƪŎƛ ƳƻƎǳ ǊŀǎǇƭƻŚƛǾŀǘƛ ƪŀƻ ƭƛőƛƴƪŜ - neotenija - termiti, krijesnice 
ǾŜŏƛƴƻƳ ƻǾƛǇŀǊƴŜΣ ŀ ƴŜƪƛ ƪǳƪŎƛ ƻǾƻǾƛǾƛǇŀǊƴƛ όƭƛőƛƴƪŜ ƛȊƭŀȊŜ ƛȊ ƧŀƧŀ ōǊȊƻ ƴŀƪƻƴ Ǒǘƻ ƛƘ ȌŜƴƪŀ ǎƴŜǎŜύΣ 
Ƴŀƭƻ ƧŜ ƛ ȌƛǾƻǊƻŘƴƛƘ όǾƛǾƛǇŀǊƴƛƘύ - ȊŀƳŜŎƛ ǎŜ ǊŀȊǾƛƧŀƧǳ ǳ ƧŀƧƴƛƳ ŎƧŜǾŏƛŎŀƳŀ όƴŜƪƛ ǳǑŜƴƧŎƛύ ƛƭƛ ǳ 
plodnici (neke muhe) 
ƳǳƘŜ ǊŀŚŀƧǳ ǾŜŏ ƎƻǘƻǾŜ ƭƛőƛƴƪŜ -larviparija 
 
embrionalni razvoj: centrolecitalna - ǎǳǇŜǊŦƛŎƛƧŀƭƴƻΣ о ȊŀƳŜǘƴŀ ƭƛǎǘƛŏŀ 
 
ǇƻǎǘŜƳōǊƛƻƴŀƭƴƛ ǊŀȊǾƻƧΥ ƳƻǊŀƧǳ ǇǊƻŏƛ Řŀ ōƛ ǇƻǎǘŀƭŜ ƻŘǊŀǎƭƛ ƻōƭƛƪ - imago 
ƳƻǊŀƧǳ ǇǊŜŏƛ ǇŜǊƻōǊŀȊōǳΣ ƳŜǘŀƳƻǊŦƻȊǳ ƛƭƛ ƳŜǘŀōƻƭƛƧǳ 
ƛƳŀƧǳ ƭƛőƛƴŀőƪŜ ƻǊƎŀƴŜ 
prvoredne (primarne) - ƴŜƳŀƧǳ ƭƛő ƻǊƎŀƴŜ - ǎƭƛőƴŜ ƻŘǊŀǎƭƛƳŀ 
ŘǊǳƎƻǊŜŘƴŜ όǎŜƪύ Ƴŀƭƻ ƭƛő ƻǊƎ ƛ ƧƻǑ ǇǊƛƭƛőƴƻ ǎƭƛőƴŜ ƻŘǊŀǎƭƛƳŀ 
ǘǊŜŏŜǊŜŘƴŜ όǘŜǊŎΣ ƛƳŀƎƛƴƛŦǳƎŀƭƴŜύ - Ǉǳƴƻ ƭƛő ƻǊƎ ƛ Ƨŀƪƻ ǎŜ ǊŀȊƭƛƪǳƧǳ ƻŘ ǇƻǘǇǳƴƻ ǊŀȊǾƛƧŜƴƛƘ ƪǳƪŀŎŀ 
ƭƛőƛƴƪŜ - stadija za rast i ishranu, a imago - ǎǘŀŘƛƧ Ȋŀ ǊŀȊƳƴƻȌŀǾŀƴƧŜ 
metamorfoza - ƘƛǎǘƻƭƛȊƻƳ ǎŜ ǊŀȊƎǊŀŚǳƧǳ ƻǊƎŀƴƛ ƭƛőƛƴƪŜ  - ǎǳǾƛǑƴƻ ǘƪƛǾƻ ǎŜ ǊŀǎǇŀŘƴŜ ŀ ŦŀƎƻŎƛǘƛ ƛȊ 
ƪǊǾƛ ǇǊƻŘǊǳ ǳ ǘƪƛǾŀ ǊŀǎǘƻőŜ ƛƘ ƛ ǇǊƻōŀǾŜ - te se tvari koriste pti izgradnji novog tkiva - kada se to 
ȊŀǾǊǑƛ ǘŜǊŎƛƧŀǊƴŜ ƭƛő ǇǊŜƭŀȊŜ ǳ ǎǘŀŘƛƧ ƳƛǊƻǾŀƴƧŀ - ƪǳƪǳƭƧƛŎǳ όǇǳǇǳύ ƛȊ ƪƻƧŜ ƛȊŀŚŜ ǊŀȊǾƛƧŜƴƛ ƪǳƪŀŎ 

INSECTS 

preobrazba kukaca: 

ƴŜǇƻǘǇǳƴƛƧŜ ƻōƭƛƪŜ ǇǊŜƻōǊŀȊōŜ ƛƳŀƧǳ ƧŜŘƴƻǎǘŀǾƴƛƧƛ ƛ ŦƛƭŜǘƛőƪƛ ǎǘŀǊƛƧƛ ƪǳƪŎƛΣ ƪƻƧƛƳŀ 
ƭƛőƛƴƪŜ ȌƛǾŜ ǳ ǾƻŘƛΣ ǘŜ ƪƻǇƴŜƴƛ ƪǳƪŎƛ ƪƻƧƛƳŀ ƭƛőƛƴƪŜ ȌƛǾŜ ƛǎǘƻ ƪŀƻ ǇƻǘǇǳƴƻ ǊŀȊǾƛƧŜƴƛ 
ƪǳƪŎƛΣ Ǉŀ ǎǳ ƛƳ ǎƭƛőƴŜ 

ω metamorphosis 
Some tissues within larvae disappear ς new ones appear (governed by hormones) 

ω Metamorphosis could be complete (includes stage of 
PUPA)=HOLOMETABOLOUS or incomplete (no PUPA)=HEMIMETABOLOUS 



 I genetic ς sex is consequence of genotype  

Ʒ diplogenetic 

  majority of taxa (including humans) ï sex is determined in both haploid 

and diploid phase  

 sex is determined by sex chromosomes X & Y  

 *mainly male carries Y chromosome 

  (males 2n+XY & females 2n+XX)  

      * sometimes females posses two different chromosomes 

(e.g., 2n+ZW - birds, some reptiles, fish, some insects) 

  

Ʒ haplogenetic 

  sex is visible only in gametes (haploid phase), while diploid phase is 

hermaphroditic ς protists 

Sex determination: 



II under influence of environment ς  nothing to do with genotype 
 

FOOD ς all individuals have the same genetic inheritance, but after fed by specific food ς they develop 
sexual features  
e.g. when queen dies (ants and termites) ï each larvae (that would normally develop into worker of 
soldier) could develop into queen if fed by special food 
 
 
 
 
 
 
 

TEMPERATURE AND UV  

alligators ς egg <  31,5oC - females, 
              32,5 - 33oC males,  
              cca 32oC 50:50 
 



Hormonal system 

 
- also called the endocrine 
system,  
- a network of glands and 

organs in the body that 
produces hormones.  

- several glands make 
hormones, including the 
pituitary gland, the pineal 
gland, the thyroid gland, 
the parathyroid glands, 
the adrenal glands, the 
pancreas, ovaries and 
testes. 



According to chemical structure: 
        - steroids        
              - amines (from amino acids)   
          - proteohormones (polypeptides) 

role:  a messenger system comprising feedback loops of the hormones 
released by internal glands of an organism directly into the circulatory 
system, regulating distant target organs and many functions in the body. 



proteohormones & amines: 

Å hydro soluble, ŎŀƴΩǘ Ǉŀǎǎ 
through cell membrane 
Å Receptor brings it in 



steroids: 

Å lipo soluble, can pass 
through membrane  
 
Å connect to receptors in 
cytoplasm ς into nucleus 
ς transcription of genes 



Å INVERTEBRATES ς neuro-secretion neuro-hormones 
 
Å VERTEBRATES ς mainly endocrine glands 

secret Blood vessel 
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    hormones are produced and send into blood by: 
     > neuro-secretory cells 
 > endocrine glands 
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OVERVIEW  

protists: 
- no real hormones 

   invertebrates: 
 
  Cnidarians ς neurosecretory cells (regeneration, budding, growing) 
 

 Platyhelminthes - neurosecretory cells (regeneration, reproduction) 
 

Nematodes - neurosecretory cells (moulting) 
 

 Molluscs- neurosecretory cells (pigmentation of the skin)  +  1. hormonal glands (for ovary 
development) 
 

  Annelids - neurosecretory cells (regeneration, reproduction, growth) 



arthropods: Crustaceans - 3 structures connected to 

hormonal : 
 

Y-organ - hormone ekdison stimulate 

moulting 

 

X-organ ï hormone that stops  moulting 

 

sinus gland ï not gland 

 - store hormones from X-organ that inhibit 

Y-organ activity 



 

- Moulting is regulated by brain cells (pars 

intercerebralis) - hormone (ekdisotropin) influences 

on protorakal gland that produce hormone ekdison  

(metamorphosis) 

  

If with ekdison also juvenile hormone neotenin 

(produced by corpora allata) = moulging, if there is a 

little amount neotenina = the last moulting) 
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http://media-1.web.britannica.com/eb-media/83/151783-004-F660BC42.jpg

