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Fiz. 14.14. Diderent trpes of gasrrulation. (a) Invaginadan of
the center of the zerm band (Chytra, Coleopera). (h) Overgrowth
from the sides (Agfs, Hiymeznoptera). (c) Proliterarion of cells
frar the vpper surface of the germ hand (Lactsza, Orthonrera).

3




(> 500 |

(embryonic development) guwi> 9o
(gasterulation) ¢guwYy il
LY SOl Gl L Ogamwly piwlE b g Sl Y ST 3L )5 Ogamly piwlE I Gy U -

SOMILE [ 3gd o JS paie Cuizz Job e Slb 0395 & )gu (50739 50 (Sleghos -

Lo 9o © Sleo 39 0 Jl -

massdan

a5 FE-Embrgonic
& OOERT B0 8

| i

b
1
L
embryonic
! sl arm

medizn
messderm

FIGURE20.%. Formatice of gastral proove, somines, a~d embryonic membeznes [After I T Andzrsan, 19724,
The development of hamimetabolo s imsacs, in Developmeatal Systems: Inseces, Vo TS T Counce and €. H.
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Fig. 14.16. Developmen:of the amniotic cavity: (a) lateral folds beginning to grow over the germ band; (b) lateral folds meet
beneath the germ kand; (e} amnicn and serosa separatad; embryo immersed in volk.




(> 500 |

Serasa

Vitellophage —§

Amniotic

Germ cells —— r fold

Amniotic
cavity

FIGURE 3.14, The formation of the amnrion and the invagination of the germ band to free it
from the serosa. From Johansen, O., and F. Butt. 1941. Embryology of insects and myriapods. Copyright
McGraw-Hill Education. Reprinted with permission.
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FIGURE 3,15, The formation of neuroblasts from ectodermal tissue and the proliferation of
mesoderm. From Johamsen, O., and F. Bute. 1941, Embryology of insects and myriapods. Copyrghe
McGraw-Hill Education. Reprinted with permission,
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Fig. 14.20. Dorsal clesure and the fate of she embryvoric membranes. The ea-liest stages, Azures on the left of the dlagram,
can be derived Erom (7] or (c) iv Fig. 1416 (from Imms, 1957}, (a) Amnicn forms the provisional dorsz] closure. Serosa
cordracts and is desrraved [ ODecantius, Orthoptera). (b)) Amnion formes the provis.onal dorsal closure. Sernsz remains intact
arownd the outs:de of the embrro [ Leprinorarsa, Coleapresa). (c) Ecrodzrm forms the dorszl closure. Amnicn and sernsa
remain intact, enclosing a laver of volk evrside the embrve (Lepidoprera).
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FIGURE 318, Formaton of the verzzl nerve cord Zror neurcblasts. From Johansen, O, and
F. But. 1941, Ewbrpelogy of fnseets and viyropeds, Ceovright MceG=w-Hill Edvcation. Feprinted

with pernisicn
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Vol 1 8.1, Counce anc C. H, Waddington, eds.). By parmission of Academic Press Ltd., and the author, |

limz bud

17




(> 500 |

(embryonic development) s> 9o
oilsS 4yl -
Jwl )l ey (ool slesil 1pgia9iS9 »1 9 poiogagiml -
il (o0 god sl W09 9 JISo5 sledg) Dogear 95 2 -
(33,5 (50 )25 Oguwlg piwlE > 10 13) p23935T plis sogalinl (sledghow Sl -
skaiodorsal closure gl sgaz> s ldebw ol S -
S oMby smae Olb 903, o 8l Wb ledohw (pl ST 9 B jl 5,L95 I -
L SlesS 20T 2 pgidgaginnl (SB9D Caomd (59 -
frontal ganglion
hypocerebral ganglion
LS pll 15 (sled ghw
ingluvial ganglion

18




> 90 |

FIGURE 3.17.

developmen: of e

Endoderm

Posterior
nvagination

L8000, 0D 0S5,
Ay (O GFE‘*—(}EPS Ly

Anterior

nvagination Mesoderm

Ectoderm

Formation of the foregut and hindgut from ectodermszl invaginations and the

ndoderm that forms the midgut. From Johansen, O., and F. But:. 1541, Embryoilogy

of insects and mynapeds, Copyright McGraw-Hill Education. Reprinted with permission.
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FIGURE 3.19. Mescdermal tissues that give rise to the intemal organs. From Johansen, O., and
F. Butt. 1941. Embrpolagy of insects and myriapods. Copyright McGraw-Hill Education. Reprinzed

with permission.
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FIGURE 3.20, Cel lineages and dedvadon of tissues n the mature insect. Adapted Irom

2
Chapman 1998, The Insects: Structure and Function. Cambridge University Press.
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