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ABSTRACT Embryos homozygous for the autosomal recessive gene ( e u )  de- 
velop supernumerary distal limb parts on the dorsal surface of wings and legs. 
These form from ectopic ectodermal thickenings which appear a day or more 
after the primary ectodermal ridge (AER). In addition, a large proportion of the 
mutant embryos exhibit twinning or more extensive duplications of primary 
flight feathers in one or more follicles. The expression of eudiplopodia is variable 
with the postaxial digits being duplicated most frequently. Morphological abnor- 
malities are confined to the limbs and these result from changes in the mutant 
ectoderm. 

The apical ridge regenerates when it is removed from eudiplopod leg buds as 
late as stage 20 while in normal limbs it fails to regenerate after stage 18. Acces- 
sory ridge still forms on eudiplopod limbs at stage 22-23 if ectoderm is removed 
from the dorsal surface of the limb prior to this time. The results suggest that 
the development of the accessory ridge is independent of that of the apical ridge. 
Eudiplopod limb ectoderm can form ridge for several stages after normal ecto- 
derm loses this capacity. This characteristic may be partly suppressed by ex- 
posing developing mutant embryos to low incubation temperature in the interval 
between normal ridge formation and the appearance of accessory ridge. 

Saunders (’48) demonstrated the im- 
portance of thickened apical ectodermal 
ridge (AER) in distal outgrowth of the 
avian embryonic limb bud. Subsequently, 
work in a number of laboratories has 
substantiated its critical role (Hampe, 
’59; Zwilling, ’61; Saunders and Gassel- 
ing, ’68). Despite its importance in limb 
outgrowth, however, very little is known 
about its origin, location or its persistence 
on developing limbs. 

The mutant eudiplopodia (Rosenblatt 
et al., ’59; Goetinck, ’64) appeared to be 
particularly suitable for studies of ridge 
formation, since in embryos homozygous 
for the recessive gene, eu, a secondary or 
accessory ridge develops on the leg buds. 
The accessory ridge forms several stages 
later than the primary apical ridge and 
leads to the development of a second set 
of digits. By means of recombination 
grafting of normal and mutant limb com- 
ponents of stage 18-19, :% Goetinck estab- 
lished that the ectoderm but not the meso- 
derm is altered in the three and one-half 
day eudiplopod limb. The more detailed 
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study of eudiplopod development and ex- 
pression presented here was an essential 
preliminary to the investigation of ridge 
formation and function. Since previous 
work has indicated that the accessory 
ridge develops one to two days later than 
the primary ridge, we hoped to determine 
whether the accessory ridge forms com- 
pletely independently of the primary ridge 
and if they are “induced” at different 
times. Could one ridge be removed or sup- 
pressed without affecting the develop- 
ment of the other? Two approaches were 
used. In  the first, developmental rate was 
reduced for a short period after normal 
apical ridge formation and before the 
appearance of the accessory ridge. In  the 
second, ectoderm was removed from the 
site of the normal AER or of the acces- 
sory ridge at several different stages. 
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