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Changes in glycogen content

The amount of glycogen decreased during embryogenesis,

particularly in the eggs of L. migratoria (by 52% when com-

pared with the glycogen content in the freshly laid eggs). The

decrease of glycogen content in the eggs of S. gregaria is not so

obvious (only about 33%) during the entire embryogenesis (Fig.

3).

Changes in lipid content

The content of lipids in the eggs of both locust species

steadily decreased during embryogenesis, particularly in the

eggs of S. gregaria (Fig. 2). When the changes in lipid content

(in triglyceride) at the beginning and at the end of embryo-

genesis were compared, it was found to decrease by 39% in the

eggs of L. migratoria, and by 58% in S. gregaria. It is evident

that triglyceride is the main source of energy for all processes

during embryogenesis.

Changes in steroid content

The steroid content in the eggs of two locust species differs

greatly (Fig. 4). The eggs of S. gregaria have a two-fold higher

content of steroids than those of L. migratoria during the six

days of incubation. After the day seven the content of steroids in

the eggs of S. gregaria decreased rapidly. The content of choles-

terol in the eggs of L. migratoria also decreased, but not so rap-

idly as in S. gregaria. The decrease of steroid content in the

eggs of both species at day 3 is probably connected with kata-

trepsis. The decrease at the end of embryogenesis is probably

due to the synthesis of larval cuticle.

DISCUSSION

Locusts have probably one of the largest eggs of all insects.

The development of the locust embryo lasted about 11–13 days

in wet sand at a temperature 30–32°C. Because of the relatively

slow development they are the ideal model for study of insect

embryogenesis. This has been demonstrated in the studies of

Roonwal (1936, 1937) performed on the African migratory

locust, Locusta migratoria migratorioides. He confirmed the

older data of Slifer (1932) who described the daily growth

changes in the developing embryo of the grasshopper, Melano-

plus differentialis. Later the study of Hamilton (1950) described

the dependence of the rate of development on temperature and

humidity in the eggs of L. m. migratorioides and Schistocerca

gregaria.

The above mentioned authors followed the daily change in

embryo growth. Shulov & Pener (1959) declared this method of

study of embryogenesis inappropriate. They described in their

detailed study dealing with the developing embryo of L.migra-

toria at least 23 developmental stages which lasted about 16

days at 27°C. However, the development of Locusta eggs in our

stock culture was shorter, due to the higher temperature, as men-

tioned above. Along with the description of developmental

stages they also estimated the daily changes in weight and water

content in the locust eggs.

The eggs of S. gregaria differ from those of L. migratoria in

several respects: they are bigger and heavier. The protein con-

tent in L. migratoria eggs during embryogenesis varied between

74 and 84% of that in S. gregaria (Fig. 1).

Differences between the eggs of S. gregaria and L. migratoria

were also found in the rate of utilization the glycogen reserves.

While the decrease in glycogen content in S. gregaria eggs was

not so remarkable, in L. migratoria it was significantly greater

(Fig. 3). It seems that glycogen in the eggs of L. migratoria

serves to a larger extent as a source of energy. This fact was

indirectly confirmed by estimation of the changes in lipid con-

tent during embryogenesis in both S. gregaria and L. migratoria

eggs (Fig. 2). The data shows that lipids are utilized more exten-

sively in the eggs of S. gregaria than in the eggs of L. migrato-

ria.

The content of glycogen was found to be relatively low (see

Fig. 3). It is in agreement with the data of Quickenden (1970)

obtained by analysis of eggs of the grasshopper, Aulocara

558

Figs 1–4. 1 – changes of protein content (in mg of bovine serum-albumin equivalents) in the eggs of Locusta migratoria and

Schistocerca gregaria during embryogenesis; 2 – changes of lipid content (in µg of oleic acid equivalents) in the eggs of L. migra-

toria and S. gregaria during embryogenesis; 3 – changes of glycogen content (in µg of glucose equivalents) in the eggs of S. gre-

garia and L. migratoria during embryogenesis; 4 – changes of steroid content (in µg of cholesterol equivalents) in the eggs of L.

migratoria and S. gregaria during embryogenesis. (Means,  ± s.d.; n =15).x
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