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ABSTRACT 
The pheromone gland in normal adult female of C. maculatus consists of an 

internal lobe composed of glandular epithelia celles, connected dorsally with the 
abdominal tip. It has many tubuli opening dorsally in large sets which have a groove. 
The size of pheromone gland of 4-day old females increased than 2-day old females. 
There is no difference between the gland size of 6-day old females and 4-day ones, but 
it decreased in females of 8-day old. In this age the gland divided into two separate 
parts. 

When females 4-day old irradiated with 100 Gy the glandular cells were 
separated and the nuclei were not clear. The fat bodies were less in numbers than in 
unirradiated ones and the glandular cell membrane is irregular. After increasing the 
radiation dose to 200 Gy, the glandular cells destroyed and become undistinguished.    

All the tubuli were closed. The glandular cells in the irradiated 6-day old 
females with 100 Gy were compact. The nuclei and cytoplasm are very difficult to 
distinguished, the cytoplasm is deteriorated. As increasing the irradiation dose to 200 
Gy, the glandular tissue completely damaged and appeared as narrow ribbon. 
Scanning electron micrographs of the abdominal tip of C.maculatus showed that the 
sex pheromone releasing area contains a mammiform, also it has a large number of 
large setae which has groove. 
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INTRODUCTION 

The pulse beetle, Callosobruchus maculatus (F.), is one of the most destructive pests of 
stored leguminous seeds in Egypt. The larvae of this Bruchide feed inside the seed gradually 
rendering them unsuitable for planting and unfit for human consumption. In the recent years, 
increased concern about the loss of stored products through insect infestation had led to greater 
interest in the use of control measures. The application of ionizing radiation for controlling insect 
infesting stored products appears promising and has some advantage over conventional methods 
of control (Brower, (1), El-Degwi, (2) and Ahmed et al. (3). 

 
In most cases the pheromone is produced by the female to attract the male, while less 

frequently a male pheromone attracts the female, or both sexes may be lured by the odour. 
 

The comparable chemical substance, pheromones, are concerned with the co-ordination of 
individuals in population. In many insects, pheromone function a sexual attractants enabling one 
sex to detect and seek out the other, often from considerable distances. These sexual attractants 
are often relatively specific and, in their chemical structure, they appear to strike a balance 
between the need for specifity and the need to be relatively volatile. Sometimes, a high 
concentration of the attractant stimulates copulation Ismail, et al. (4). Pheromone are important in 
sexual behaviour and regulating the behaviour physiology of insects. 

 
Histological studies on non-irradiated and irradiated pheromone glands in different insects 

were carried out by some workers such as Abdu et al. (5) Gharib et al. (6), Boshra and El-Naggar (7) 



and Haiba and El-Degwi (8). 
 
The present work aims to study the development of the pheromone gland in C. maculatus 

adult female through its life and comparing it with the damaged degree due to the effect of 
gamma radiation. 

 

MATERIAL AND METHODS 

The pulse beetls adults were obtained from stock cultures reared in Stored Product Insects 
Research Section., Ministry of Agriculture. Adults were reared on cowpea Vigna unguiclata in 
room maintained at a constant temperature of 30oC ± 2oC and relative humidity of 65 ± 5%. 
Adults were irradiated through the model 220 Gamma Cell Irradiation Unite (60Co) source 
installed in (NCRRT) with a dose of 0.11 Gy/sec.. The irradiation doses used were 100 and 200 
Gy. 

 
Abdominal segments, for scanning electron microscope (SEM) observation, were fixed in 

formaline (85%), absolute ethanol (10%) and acetic acid (5%). They were dehydrated in 
upgraded ethanol series. Abdominal segments were mounted into silver based paint (Du, Pont, 
conductive silver) critical-point dried in Co2 and sputter. Coated with 10µm of gold/palladium 
alloy. Observation were made with a Jeal JME-100 Scanning electron microscope.  

 
For histological studies, normal adult females 2, 4, 6 and 8 day old, and irradiated adult 

females 4 and 6 day old were dissected (10 females for each category). The abdominal segments 
were fixed for 24 to 48 hrs in aqueous Bouin,s solution. They were dehydrated in upgraded ethyl 
alcohols then cleared in xylene for 4-5 hr., then embedded in paraffin wax (M.P. 55-60oC). Serial 
longitudinal and transverse sections were made at 4-6µ, and mounted in Canada balsam on glass 
slides. Sections were stained with Cason,s stain Gray, (9). Sex pheromone glands sections were 
examined with a light microscope and photographed. 

RESULTS AND DISCUSSION 

The sex pheromone-producing gland in C. maculatus is found in the abdominal tip. The 
gland consists of an internal lobe composed of glandular epithelial cells (Fig.1). 

200 X                                                                              400 X 
Fig. (1): Longitudinal sections of adult sex pheromone gland, showing the glandular lobe in the 

abdominal tip (Lo), epithelial cells (Ec.), nucleus (N.) and fat bodies (F.) 
Pheromone gland in normal 2-day old females was recognized as a lobe organ connected 

dorsally with the abdominal tip. The gland tissue comprises numerous secretory cells and many 
tubli opening dorsally in large setae which have a groove (Fig 2). This gland has a length of (300 
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µ) and a width of (35 µ).  Table (1) Brown (10), stated that the sex pheromone gland of Aseera 
condenta lies in the body cavity, as an invagination of the dorsal intersegmental ineubrane 
between 8th and 9th abdominal segment.  
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Fig. (2): Longitudinal sections of sex pheromone gland in adult female 2-day old, showing secretory 
cells (SC.), nucleus (N.) and fat bodies (F.) 

 

The lobe organ is surrounded with fat bodies. Haiba and El-Degwi (8) observed in 
Phithorimaea operculella that the cytoplasm of these cells contains many small vacuoles 
(secretion droplets) which may contain the pheromone, indicating an active stage of pheromone 
secretion, extending toward the abdominal tip forming a duct So, it is assumed that the 
pheromone may excrete through it Ma Pw and Roelofs (11), found that the glandular cells of 
Ostrinia unbilalis are smaller in size, the microvilli at the apical membrane are poorly developed 
and the cytoplasm contains fewer mitochondria, microtubules, and no lipid droplets. While, 
Jefferson et al. (12) reported that the secretory ducts were not found in T. ni. and it is assumed that 
the pheromone diffuses through the cuticle. 

 
As shown in Figs. (3, 4) it could be deduced that the size of pheromone gland of 4 day old 

normal females increased than 2-day old females. It was (425 µ) in length and (50 µ) in width, 
Table (1). In this age of females the secretory cells with large nuclei obviously appeared in the 
gland tissue. Raspotineg et al (13) stated that in virgin females of horse chestnut leaf miner 
Cameraria ohridella pheromone glands are well developed at least within the first day after 
eclosion., if copulation occurs glandular epithelia degenerate soon. 
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Fig. (3): Longitudinal sections of sex pheromone gland in adult female 4-day old, showing secretory 
cells (SC.), and nucleus (N.) 
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200 X  400 X 
Fig. (4): Longitudinal sections of sex pheromone gland in adult female 4-day old, showing secretory 

cells (SC.), setae (S.), tubli (t) and basement membrane (Bm.) 
 

Fig. (5) shows that there is no difference between the gland size of 6-day old normal 
females and 4 day ones. In 8-day normal females, the glandular lobe is divided into two separate 
parts (Fig. 6). Each part was (375 µ) in length and (15 µ) in width Table (1). The measures 
ellustrated from Figs. (2, 3, 4 and 6).  

 

Table (1): Effect of female age on biomatrices of non irradiated C. macutatus pheromone 
gland.  

The female age Length (µ) Width (µ) 
2-days old 
4 days old 
6 days old 
8 days old 

300 
425 
425 
675 

35 
50 
50 
15 
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Fig.(5): Longitudinal sections of sex 

pheromone gland in adult female 6-
 Fig. (6): Longitudinal sections of sex pheromone 

gland in adult female 8-day old, 
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day old, showing secretory cells (SC.), 
nucleus (N.) and setae (S.) 

showing the separate parts of the 
glandular lobe (Pgl.) 

When irradiated the 4-day old females with 100 Gy, the glandular cells are separated from 
each other, and not condensed. Also, the nuclei are not clear (Fig. 7). The fat bodies are less in 
numbers than in unirradiated females. The glandular cell membrane is irregular. 
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Fig. (7):  Longitudinal sections of sex pheromone gland in adult female 4-day old irradiated with 100 
Gy, showing separate glandular cells (Sgc.) 

 

Fig. (8) showed that increasing the irradiation dose to 200 Gy, destroyed the glandular cells 
and became undistinguished. All the tubli are closed. It is clear from (Fig. 9) that the glandular 
cells in the irradiated 6-day old females with 100 Gy, are compact. 
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Fig.(8):Longitudinal sections of sex pheromone 
gland in adult female 4-day old 
irradiated with 200 Gy, showing undisti- 
nguished glandular cells (GC.) and tubli 
(T) 

 Fig. (9): Longitudinal sections of sex pheromone 
gland in adult female 6-day old 
irradiated with 100 Gy, showing 
compact glandular cells (CgC.) 

 
 

The nuclei and cytoplasm are very difficult to distinguish, the cytoplasm is deteriorated. At 
200 Gy, the glandular tissue is completely damaged and appeared as narrow ribbon (Fig. 10). 
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Pheromones are employed by a large number of insects in brining the sexes together for mating. 
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Fig. (10):  Longitudinal sections of sex pheromone gland in adult female 6-day old irradiated with 
200 Gy, showing narrow ribbon of glandular cells (NrgC.) 

 
It can be concluded that sex pheromone gland in C. maculatus is damaged by irradiation 

and this effect increased as the dose increase. Similar results are obtained by Abdu et al.(5), 
Gharib et al. (6), Boshra and El-Naggar (7) and Haiba and El-Degwi (8). 

Scanning electron micrographs of abdominal tip of C. maculatus are shown in Figs. (11 
and 12), it has a large number of large setae which has groove (Fig. 11). It may be suggested that 
the products of the glands pass into the cavity of the setae and diffuse out. Raspoting et al (13) 
found in Cameraria obhridella that the cuticle, which covers the glandular region, has wrapped 
appearance and is divided into hyaline and thickened endocuticle and thin outer epicuticle, it 
considerably expands when the gland is protruded and provides a sufficiently large surface for 
evaporation of the pheromone. The area around contains a mammiform (Fig. 12). In any case the 
effect of these structures will be to increase the surface area from which evaporation occurs. 
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Fig (11): Scanning electron micrograph 
showing the surface of glandular region 
and large setae. 

 Fig (12): Scanning electron micrograph of 
the abdominal tip showing mammiform 
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