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Abstract:
The qualitative and quantitative carbohydrate changes occurring in the egg of the grasshopper species
Aulocara elliotti (Thomas) at various stages of development were investigated= Carbohydrate
distribution, interconversions and temperature effects were considered. Mannose, glucose, fructose,
trehalose, mannitol and glycerol were identified by chromatographic means in 70% ethanolic extracts
of eggs = Mannose was detected in early prediapause eggs but was not detected in diapause or
post-diapause eggs. As mannose levels declined, mannitol accumulated but the quantity of free
mannose was not sufficient to serve as the only precursor for mannitol synthesis. Neither trehalose nor
"glycogen" levels declined as mannitol accumulated. Mannitol was temporally associated with
diapause. Although mannitol synthesis does not depend on cold exposure, cold might have an elevating
effect. Glycerol appeared to be an extremely variable moiety, was not associated with diapause and
would not appear to be important to cold-hardiness. There appeared to be slight early and late
utilization of glycogen but levels were higher in the definitive egg than in the newly laid egg. Trehalose
was generally 91 + 5% of the free neutral sugars in eggs, increased by two to three-fold during
diapause and then declined following blastokinesis. Glycogen, trehalose and mannitol distributions in
the egg are discussed in relation to membrane permeability and changes occurring at blastokinesis.
Radioactive tracing indicated that glucose could be converted to trehalose and mannitol and that, as
mannitol disappeared from the eggs, conversion of mannitol to trehalose and "glycogen" was possible
even though these two compounds did not accumulate at that time.

The effects of maternal age and crowding on egg weight and trehalose and "glycogen" levels, at a time
when embryonic development had not progressed beyond the blastoderm stage, were measured in eggs
collected from adults reared at three densities throughout the fecund period. Glycogen levels in these
eggs increased with maternal age as did egg weight. Parental density had no noticeable effect on
glycogen content. The greater the -density, the greater the amount of trehalose that was partitioned to
eggs during the first two-thirds of the reproductive period. During the last half of the fecund period,
trehalose decreased from 57.6 to 20.2yμg/egg in eggs obtained from adults reared at the highest
density. This is probably due to the combined effect of crowding and maternal age. Maternal age and
density effects on trehalose levels partitioned to eggs are discussed in relation to rate of development
and a density-stress response mechanism which may be likened to that of vertebrates. 
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