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ABSTRACT

Possible differences in the ovaries of the green and brown forms of Oeda-
leus senegalensis were investigated. There were no significant differences
between the morphs, although differences were observed between the
ovaries of the dry and wet season populations. When the ovaries of the
individual grasshoppers of the dry season populations were considered, it
was observed that the number of ovarioles in one ovary did not always
correspond with the number of ovarioles in the other. Ovarioles of indivi-
dual grasshoppers of the same populations were not also of the same size.
Some were larger than others.

INTRODUCTION

During the rainy season of 1976, swarms of Oedaleus senegalensis invaded
the northern parts of Nigeria from neighbouring Niger and Chad republics.
Since then the outbreak has become an annual event. This and its preference
for graminaceous crops make it a potentially dangerous pest in these vast
areas of grains and cereal production, presenting particular problems for
agriculture.

There were two morphs of this grasshopper, one green and the other
brown. These two morphs occur together. The present study was conducted
to investigate the possible differences in the morphological organisation of
the dimorphic females of this grasshopper.

The structure of the ovaries of orthopteriod grasshoppers has been Widely
studied but much work has not been done on the sub-family Oedipodinae.
Bolduirev (1929) studied the maturation of ovaries and spermatophore
fertilisation in Locusta migratoria and. noted variation in the number of
ovarioles in the ovaries of individual grasshoppers. Roonwal (1946) worked
on the variation of ovarioles and its probable origin in Schistocerca gregaria.
Phipps (1949) studied the structure and maturation of the ovaries in British
Acrididae (Orthoptera) and in 1962 worked on the ovaries of some Sierra
Leonean Acridoidea (Orthoptera) with SOIne comparisons between East
and West African forms.
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MATERIALS AND METHODS

Mature adult females of Ocdalcus seuegalensis were used during this
investigation. They were collected with a sweep-net from fields at Zaria.
Kano. Katsina and Maiduguri. Collections were made during October to
December rorthc dry season generations. and July to September for the
wet season.generations. Grasshoppers were processed within six hours of
capture. They were narcotiscd with chloroform and then the distance from
the tip of the head to the point where the dorsal and ventral ovipositor
valves meet was measured using a calliper gauge.

Dissections were carried out in insect Ringers solution. The ovarioles were
teased free from 'one another and from tracheal connexions. The number of
ovarioles in each ovary were counted. Measurements of ovaries, ovarioles,
oviducal accessory glands and the spcrmatheca were made with a calliper
and a stage micrometer. An LCT. 190 I computer was programmed in stan-
dard fortran to process these data.

RESULTS

The internal anatomy of the reproductive system of a. senegalensis
consisted of a pair of lateral oviducts which joined posteriorly to form
the median oviduct which opened into the bursa corpulatrix. Each ovary
consisted of tubular epithelial ovarioles held together by thin connective
tissues and covered by an extensive ramification of tracheoles. The matured
ovaries of O. senegalensis measured 10 - 13mm in length and 3 - 4mm
thick at their widest point. Approximately 18 - 22 ovarioles were found in
each ovary. All the ovarioles of the same ovary had the same number of egg
rudiments.

Differences between the standard deviations of the ovarial structures of
the brown and green morphs of a. senegalensis were not significant (Table
I).

Table 1. Measurements of brown and green morphs of Oedoleus senegolensis (N:: 100).

JIean Mean Mean Mean Meari±SD Mean
Length Ovary Ovariole No. Oviduct Spermatheca
of Insect Length length Ovariole gland length length (mm]
(mmh (mm ) [mm] [mm] ±S.D.± S.. ± S.D. ± S.D. ± S.D. ± S.D.

Brown 29.0+).2 11.8 ± 1.2 6.7± 1.3 40.9 ±2.1 6~9± 1.4 17.8 ±2.0
Green 28.7 ±2.2 11.6 ± 1.2 6.3 ± 1.3 40.5 ±2.4 6.9 ± 1.4 17.8 ± 1.9
t=statistic 0.90 NS 1.26 NS 1.49NS 1.23 NS 0.073 NS 0.175 NS.

NS = Not significant i.e. P > 0.05

Although the present investigation did not indicate ·any significant diffe-
rencesjn the ovaries of the brown and green morphsof 0. senegalensis,
differences-were observed-between the dry and wet season generations of the
grasshopper. These differences are considered under the following headings.
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(i) Assymmetry in the number of ouarioles:
When the two ovaries of an individual grasshopper were considered, the

number of ovarioles in one ovary did not always correspond with the num-
ber of ovarioles in the other. This assymmetry was observed more frequently
in the dry season generation. Of the 90 brown forms assayed, 74 werefound
to show no assymmetry in ovariole number. The remainder had' differences
of between one and three. 'Of the 64 green morphs.rseven showed assyrnme-
try of between one and three ovarioles per ovary. Assymrnetry was encoun-
tered in six and three of the brown and green morphs of the wet season
generation, This assymmetry would appear to require the loss of some
ovarioles. Further investigation of this is important.

(ii) Differences in the size of the ovarioles:
It was observed that ovarioles in individual grasshoppers were not of the

same size. Some were larger than others, The small ovarioles possessed
corpora lutea suggesting that they had produced eggs or that the eggs had
degenerated. These small ovarioles were more numerous among the dry
season generation (Table 2). Of the 50 and 70 brown and green wet season
morphs assayed, each individual had a mean ovariole number of 2.3±1.2 and
2.7±1.3.

Table 2. Occurrence of s~all ovarioles in brown and green morphs of the dry season popu-
lations of Oedaleus senegalensis.

Sample Total
Morph size No. of Normal Ovario'es Small Ovarioles

Ovarioles Total Mean±SD Total Mean±SD

Brown 100
75* 4085 3554 55.5±4.6 351 7.0±3.7

Green 100
65* 4046 3664 36.4±4.2 382 6.2±3.8

"No. of insects with small sized ovarioles.

DISCUSSION

The major features of the internal anatomy of the reproductive system of
O. senegalensis were found to be similar to those of Schistocerca gregaria
(Anderson, 1966) and Locusta migratoria migratorioides (Gregory, 1965),

No significant differences could be shown to exist between the ovaries uf
the green and brown morphs of 0, senegalensis. The absence of any diffe-
rences was not surprising since these two morphs were known to occur toge-
ther. Abushama and El-Khider (1972), in their study of colour change in
O. senegalensis, observed that the green morphs changed to brown after
exposure to light for two days, but that the green colour could not be res-
tored even though the grasshoppers were placed in the dark and fed on fresh
green grass for more than a week. They suggested that this change was
morphological, since it occurred slowly.
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Assymmetry in ovariole number and size was observed among the brown

and green grasshoppers of the wet and dry season populations. That this
assymmetry appeared more frequently among the dry season populations
indicated that the variation was related to rainfall and perhaps food availabi-
lity. Bolduirev (1929) found that in Locusta migratoria, the number of
ovarioles varied in different individuals and in the right and left ovaries of
the same individual, and that some ovarioles always remained small.Roonwal
(1946) noted the same in Schistocerca gregaria but found no assymmetry in
t~ nymphs. He found some ovarioles smaller than others in the fourth
instar and suggested that resorption of these small ovarioles later led to
assymmetry. Phipps (1950) reported that in Locusta migratoria, an increase
in the number of small ovarioles occurred when eggs were nearly ripe, and a
further increase occurred in old adults. He suggested that small ovarioles
were developed as a result of competition between the ovarioles for the
available food, since they became numerous only when the demand for food
increased. Occurrence of small ovarioles in 0. senegalensis may have been
partially occasioned by atrophy of normal sized ones after they had dis-
charged their full potential of mature eggs and partially by resorption of
some developing eggs during extended periods of either overcrowded condi-
tions or low feeding regimes, A relatively large number of small ovarioles
were encountered among the wet season population of 0. senegalensis
when food was supposed to be very abundant for the insects. It is therefore
rather questionable that the development of small ovarioles is a response to
low food levels. It should be desirable, in view of the conflicting evidence, to
carry out more investigations on the development of these small ovarioles
in. relation to food supply in the future.
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