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ABSTRACT  

The female genitalia of Lixus nordmanni Hochhuth, 1847 (Coleoptera: Curculionidae) were examined by light 
and scanning electron microscope (SEM). A detailed description about it is provided. The female genitalia 
comprise spermatheca, genital spicule, 8th abdominal sternite and ovipositor. The spermatheca consists of 
reservoir, spermathecal duct and accessory gland. It seems like a hook shape. Its surface is strongly sclerotised. 
The genital spicule is much shortened and the 8th abdominal sternite like V-shaped. The ovipositor (sternites) 
organ appears symmetrically swollen tube.  
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1. INTRODUCTION  

The female genital organs in the Curculionidea are 
constituted by the 8th and 9th abdominal segments, as in 
other Coleoptera [1]. The 8th segment is usually reduced 
and its sternite is usually assosiated with a chitinous 
apodeme of variable size and shapes. Such an apodeme 
has also been reporded in a number of other families of 
Coleoptera but has not received a definite name so far. 
It is accordingly designated as “genital spicule”. The 9th 
segment forms a short or long tube and its sternum 
generally bears a pair of short or long sternites each 
with or without a stylus [1]. Stylus has normally 
sensorial function (armed with bristles) [2, 3]. The 
sclerites of the 9th abdominal segment (genital segment) 
form an important part of the external genitalia of the 
female.  
 
The tergite of this segment is usually not much 
modified whereas the sternite as a rule is divided into a 

pair of “hemisternite” (it is modified “sternite”) which 
usually bears an arculating process, the stylus. The 
ovipositor consists of the two hemisternites which are 
prolonged, arcuate and fused together dorsally, or it is 
formed by the stretched 8th and 9th abdominal segments 
[2].  
 
The spermatheca is strongly sclerotised since it has 
ectodermal origin; this arrangement is common in all 
coleopterans [4]. It opens to the anterior tract of the 
common oviduct of the female insects [5]. Sperm stored 
within the spermatheca pass through the spermathecal 
duct into the bursa copulatrix where the eggs are 
fertilized [6]. Spermatheca which often possesses 
strongly scletorized walls, may be of great value for to 
distinguish the species in many critical genera. 
Accesory gland is regularly attached to the spermatheca 
[2]. The accessory gland secretion of insects is involved 
in spermatozoa activation, spermatozoa transfer to the 
spermatheca, and maintenance of spermatozoa [5, 7, 8]. 



386 GU J Sci, 23(3):385-391 (2010)/ Mahmut ERBEY, Selami CANDAN, Erhan KOÇAK 

Secretory activity is increased once spermatozoa reach 
the spermatheca, and spermatozoa remain viable for 
several months following insemination [9].  

2. MATERIALS AND METODS 

Several specimens were selected among the dried 
materials. The female genitals were prepared by first 
softening the abdomen in 10% KOH for 24 hours at 
300C. Thereafter, tissues were carefully removed in 
70% alcohol and the female genitals were placed in 
glycerin. Observation was made using a 

stereomicroscope (Olympus SZX12 Photomicroscope at 
40X). For scanning electron microscope (SEM), rinsed 
and dried female genitals were mounted with double-
sided carbon tape on SEM stubs, coated with gold in a 
Polaron SC 502 Sputter Coater, and examined with a 
JOEL JSM 6060 SEM operated at 15 kV.  

In nomenclature were followed the literatures of Tuxen 
[2]; Pajni et al. [10]; and in classification was used the 
reference of Alonso-Zarazaga and Lyal [11]. A list of 
abbreviations is given in Table 1. 

 

Table 1. Abbreviations used in figures of the female 
genital structures. 

Ag Accesory Gland 

As Abdominal Sternite 

Gs Genital Spicule 

Ovip Ovipositor 

Sd Spermathecal Duct 

Sp Spermatheca 

Sty Stylus 

 

3. RESULTS 
3.1. Spermatheca 

 The spermatheca consists of receptaculum seminis, 
spermathecal duct and accesory gland (Figure 1A). It 
resembles a hook shape and strongly sclerotised (Figure 
1A, B). Its apex is narrowed and distinctly inward 
curved (Figure 1B). Basally, the ventral side of 
spermatheca has many curls. The spermatheca widen as 
a sac at the basal part (Figure 1C). The spermathecal 
duct is very thin, and its surface with irregularly 
structure (Figure 1D). The accesory gland is opened to 
the dorsal of the spermatheca with a short duct which of 
surface is porously (Figure 1E, F). It appears slightly 
membranous in light microscope (Figure 1A). But, in 
insemination of SEM, its surface is little sclerotised 
which has irregularly structure (Figure 1E).  

3.2. Genital Spicule and 8th Abdominal Sternite 

 The female genital of Lixus cardui has the genital 
spicule and 8th abdominal sternite which is joined 
(Figure 2A, B). The genital spicule triangular and seems 
as very short and strongly sclerotised (Figure 2B). The 
length of genital spicule is 80.4 µm; its diameter 36.2 
µm. The 8th abdominal sternite appears like V-shaped. 
The lateral sides of abdominal sternite are strongly 
sclerotised and in median with membranous fold 
(Figure 2B). It has two plates which are joined with a 
membranous at the basal part (Figure 2C). It is strongly 
sclerotised and little convex in front surface which has 
many porous and long hairs (Figure 2E).  

The 8th abdominal sternite has many structures that like 
a funnel shape on back surface (Figure 2D). There are 
many long fibrils among the funnel structures (Figure 
2F). The length of 8th abdominal sternite is 648 µm; its 
diameter 485µm. 

3.3. Ovipositor 

 The ovipositor which has two hemisternites seems in 
Figure 3A. It is originated by the 9th abdominal 
sternum. The sternites appear a swollen tube shape 
which are strongly sclerotised, and distinctly narrow at 
the apical part (Figure 3A, B). Each sternite bears the 
stylus which armed with bristles (Figure 3C).  The 
stylus like a short tube that has many long bristles at the 
apex (Figure 3D). The length of stylus is 86.1µm; its 
diameter 28.6 µm. The front surface of sternites appears 
porously (Figure 3E). The back surface is strongly 
sclerotised which seems twisted structure (Figure 3F). 
The length of ovipositor is 612µm; its diameter 432µm. 
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Figure 1. Drawing and SEM photo of female genitalia of Lixus nordmanni: A- drawing of the spermatheca; B-the apical 
part of spermatheca; C-the basal part of spermatheca; D-the spermathecal duct; E-the accessory gland with a short duct; F-
the duct of accessory gland. 
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Figure 2. Drawing and SEM photos of genital spicule and 8th abdominal sternite: A- drawing of genital spicule and 
abdominal sternite; B- view of apical part of abdominal sternite; C-the front surface of abdominal sternite; D-  the back 
surface of abdominal sternite; E-the some porous and hairs on front surface of abdominal sternite; F- view of funnels and 
fibrils on back surface of abdominal sternite. 
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Figure 3. Drawing and SEM photos of the ovipositor. A- drawing of sternites of ovipositor and stylus; B- the apical part of 
sternites and stylus; C-median and basal part of sternites; D-stylus and hairs on apical part; E-the front surface of sternites; 
F-the back surface of sternites.  

4. DISCUSSION 

The female genitalia have been recognized as source of 
taxonomically important characters in Coleoptera by 

many authors, who compared the shape and size of the 
genital structures for species diagnoses. Tanner [1] gave 
a comparative account of the female genitalia in 
Coleoptera. Aslam [12] explain that the spermathecal 
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structures in the family Curculionidae to be highly 
distinctive at the specific level. Morimoto [13] gave an 
outline of the female genital structures in the different 
families of Curculionidea and discussed their structure 
in the subfamilies Otiorrhynchinae and Sitoninae. Stone 
et al., [14] examined the reproductive system of 
Graphognathus (Curculionidae) and stated that the 
spermatheca, ovipositor styli and 8th abdominal sternite 
may provide good taxonomic characters for the genus. 
Pajni et al., [10] examined the female genitalia of 
several subfamily of Curculionidae (including Lixinae) 
and stated the genitalia of individual species under 
different subfamilies, however can be easily separated 
on the basis of the shape and the size of different 
constituents. Sert [15] examined the female genitalia of 
the subfamily Lixinae (Curculionidae) and recognised 
the structures which include systematics characters like 
spermatheca, genital spicule, 8th abdominal sternite and 
ovipositor organ. 

In this study, the female genital structures of L. 
nordmanni Hochhuth, 1847 (Coleoptera: Curculionidae) 
were examined by light and scanning electron 
microscope, and provided all details. The 
morphological characters as the presence of 
spermatheca, genital spicule, 8th abdominal sternite and 
ovipositor are important in classification higher at the 
generic level of the Curculionidae were estabilished. 
The structures of genitalia seem limited under the light 
microscope. The chitinisation and sculpturing of 
structures are not appear sufficiently in light 
microscope, but in SEM, the chitinisation which has 
structures like spines, tubercules, pits or folded, and 
sculpturing seem clearly.  

We were apparently showed the chitinisation and 
sculpture of structures in L. nordmanni. Several 
authors compared shapes or size of structures among 
species and obtained details used in distinguish at the 
species level [ 1 0 ,  1 5 ,  1 6 ,  1 7 ,  1 8 ,  1 9 ] . 
However, the chitinisation and sculpturing of structures 
may important as well as shapes and size. The 
sculpturing of different shapes and structures may 
provide distinctive characteristics for some of the 
species, and especially use separate relative species. 
The survey revealed a wide variety of morphological 
characters of female genitalia in Curculionidae. More 
work involved in SEM is needed to established clear 
trends within the taxonomic groups. 
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