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rence would be particularly difficult to detect in the 
obligate pathogens of the Peronosporales. 
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Occurrence and Function of the Provisional 
Embryonic Cuticle of a Lepidopteran 

THE provisional embryonic cuticle has been 
noticed in several groups of insects such as Aphidae, 
Orthoptera, Hemiptera, N europtera and some types 
of Coleoptera' . It was, therefore, of interest to note 
the presence of the provisional embryonic cuticle in 
the hitherto unreported group of Lepidoptera. 

Various roles have been ascribed to the provisional 
embryonic cuticle. It has been described as acting 
as an "egg burster" by Wigglesworth and Sikes' a:nd 
others. It is also regarded by some as affordmg 
protection to newly emerged nymphs of grasshoppers 
when the young ones crawl from the buried egg-pods 
to the surface. 

I believe" that the moulting of the provisional 
embryonic cuticle in Locustana pardrilina, Tenebrio 
molitor and Dysdercus cingulatus (unpublished work) 
is due to developmental causes. Moulting is induced 
in order to synchronize the rate of deposition of 
cuticle with the development of muscle ends, so that a 
proper integration between the muscle an? the 
cuticular exoskeleton can take place. The provlSl~n~1 
cuticle is precociously formed, in the sense ~hat It IS 
formed at a time when the muscles are not m a pos
ition to become attached to it by meallS of tono
fibrils. While the other functional interpretations are 
certainly valid, there is reason for believing that they 
are secondary adaptations. . . 

In Attacus ricini (Lepidoptera), the 'provI~lOnal 
embryonic cuticle was first detected histologwally 
and also with the help of histochemical methods at 
about eighty hours before emergence. The second. or 
definitive cuticle was secreted soon after the sloughmg 
of the provisional embryonic cuticle. A thorough 
examination of the development of skeletal muscles 
showed that the muscle bands were in an early 
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Fig. 1. epi., epid~rmis; Cu 1, I!rovisional embryonic cuticle; 
Cn 2 definitive cutlcle; mus., strIated muscle fibre; tf., tono-

, fibrils 

state of development, mostly in the form of myo
blasts at the time of secretion of the provisional 
embryonic cuticle. The muscles were well formed 
at the time of the secretion of the definitive cuticle, 
and it is to this cuticle that the muscles could become 
properly attached (Fig. 1). 

The present investigation on Attacus ricini, there
fore, confirms the conclusions reached for Locustana, 
Tenebrio and Dysdercus. 

It is hoped to publish details elsewhere with Mr. 
Sahani of this Department. Mr. Barkat, of Govern
ment Farm, Ranchi, kindly made the eggs available 
for this work. 
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Incorporation of Acetate into Protein by 
Obligately Parasitic and Saprophytic Fungi 

THE germ tubes of obligate parasites such as the rust 
fungi and powdery mildews fail to grow in the absence 
of host plants. This may be caused by metabolic 
blocks, the general location of which should be revealed 
by studies on the distribution of radioactive tracer 
among the various broad classes of metabolites. To 
determine if this would be a feasible approach to the 
problem of obligate parasitism, the assimilation of 
radiocarbon by uredospores of a rust fungus (Uromyces 
phaseoU (Pers.) Wint.) and conidia of a saprophyte 
(Aspergillus niger van Tiegh) was studied to see if any 
important differences in metabolism occurred between 
them. The preliminary experiments reported here 
were made with non-germinated spores, so the meta
bolism studied was essentially catabolic in character. 

Spores of the two fungi were compared with respect 
to their capacities to incorporate the methyl carbon of 
14CHaCOONa into sugars, amino-acids, Krebs-cycle 
acids, proteins, nucleic acids, and lipids. Spores of 
each species were incubated with 10 !-,-c. of14CHaCOON a 
for various time-periods and then killed with boiling 
30 per cent ethanol. Techniques for the separation and 
analysis of the various components have been described 
elsewhere1 • 

The results are given in Table 1 and Fig. 1. The 
principal differences between the two species occurred 
in the total activity incorporated and the patterns of 

Table 1. DISTRIBUTION OF CARBON-14 IN AMINO-ACIDS FROM FUNGUS 
SPORES INCUBATED 10 HR. WITH 1OI'C. 14CH3COONa 

Amino-acid }'ree amino-acids 
U. phaseoli A. niuer 

Alanine 2 1 
l'-Aminobutyrate 1 0 
Arginine 2 0 
Asparagine 2 0 
Aspartate 13 4 
Glutamate 20 46 

Protein amino-acids 
U. plta •• oli A. niger 

6 6 

3 

29 
43 

23 
45 

Glutamine 40 28 
Leucines 1 19 0 5 
Lysine 1 0 11 13~ 
Proline 1 
Serine 1 0 5 3 
Threonine 1 0 1 1 
Tyrosine 0 0 0 () 
Valine 13 0 0 1 
Total c.p.m. per mgm. N 72,000 265,000 26,500 221,000 

Results are given as percentage of total c.p.m. per mgm. protein 
nitrogen. Detectable label was not found in cysteine, methion.ine. 
phenylalanine, histidine or glycine. About 200 c.p.m. were re(IUlred 
for detection by the methods employed. 
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