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Abstract 
 

         A new spontaneous mutation (dh) is described for Culex quinquefasciatus Say . This 
phenotype was observed in the second generation to cause complete coloration of the head 

capsule and the siphon of the larvae . This character is mainly detectable in the larval stage and 

slightly in the adult stage . 
        The reciprocal mass matings between mutants from F2 generation and normal wild type 

sibs , revealed that the mode of inheritance can be controlled by an autosomal recessive gene (s)  

This happened for both sexes with slightly variability in their expression . No significant larval 
mortalities were found in all the crosses . 

 

Introduction 
 

         Culex quinquefasciatus Say a species 

of pipiens complex is well known, 
medically important mosquito. It transmits 

virus diseases in several parts of the world, 

also it is involved in the epidemiology of 
Filariasis in many tropical area a swell as st. 

louis encephalitis .  

         Among mosquito species, Culex 
quinquefasciatus is one of the widely 

distributed one in the world . No records on 

diseases transmitted by this species has 

been reported for Libya so far . 
Several investigators, Cheng (1972), 

Guptavanij and Barr (1979 and 1982) and 

Vandehey (1967) have studied relationship 
between the infection agent and the 

genetics of Culex mosquitoes to provide a 

basis of control for this species . In Culex 

pipiens complex. 
         Barr (1975) listed 47 mutants 

affecting larval, pupal and adult stages. 

Others; Dubash et al. (1982), Sharma et al. 
(1977) and Subbaraw and Adak (1978) 

have also found several mutants . Although 

a large number of mutations have been 
reported for this complex there is a striking 

lack of phenotypic markers for Culex 

quinquefasciatus which are essential in 

many genetic studies . Mutants affecting 
eye and body color extensively studied by 

Sakai et al. (1980) , Shetty and  Chowdaiah 

(1976) and Subbaraw and  Adak (1978) . In 

Iraq only two mutants of this species were 

found to affect larval growth ( Ouda et al. , 
1986 and Ouda and Mehdi , 1988 ) . 

         The purpose of this study is to 

describe a new spontaneously isolated for 
this species and its mode of inheritance. 

 

Materials And Methods 
 

         Several samples of mosquito larvae 
were collected and brought from small 

stagnant pond near Bennina airport / 

Benghazi City in October 2000 . The 

samples then reared in the laboratory. The 
dark head and siphon larvae were isolated 

from a second generation of an inbreed line. 

This is considered as a mutant of the larvae. 
The later caused complete coloration of the 

head capsule and the siphon . However, the 

scape of the antenna and an area around the 

eyes were pale in color . The head capsule 
of the mutant larva was rather spherical and 

wider than normal    ( Fig. 1 ) . 

         This character is mainly detectable in 
the larval stage and slightly in the adult 

stage , moreover the mutant larvae were 

easy to distinguish from normal individuals 
. Although the larval instars of the mutants 

were all pigmented , separation of the 

mutant phenotype was not easily 

accomplished with first instar due to their 
size . 
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         In order to determine the mode of 

inheritance, reciprocal mass mating were 

made between mutants from F2 generation 
and normal wild type sibs . The egg rafts 

were isolated and reared as individual 

families in a half litre plastic dishes . The 

larvae were fed on rabbit chaw and reared 
in a glass door incubator at 28-1 C

◦
 . The 

crosses were reported between individuals 

of three successive generation .  
 

Results And Discussion 
         The breeding scheme (Fig. 2 ) shows 

the reciprocal crosses between mutant 

individuals and normal phenotypes . The 

later is the progeny of mass crosses of 
mutants for the wild types . The off springs 

of both crosses had dark head individuals , 

but had very little sex linkage to the (dh) 
gene or sex influenced expressions . This 

finding is incontrast to results obtained by 

Vandehey (1967) , his results showed that 
similar phenotype in Culex pipiens is 

inherited as sex linked-gene . 

In breeding of the progenies of normal 

phenotype individuals resulted from the 
crosses for the two generations produced 

similar ratios of wild to mutant phenotype 

in both F2 and F3 progenies (Fig. 3 ) . The 
dark head that yielded from the above 

inbreeding had fewer individuals in F2 and 

F3, and their percent were 1.9 and 5.2, 

respectively . 

         The inbreeding of dark line in two 
crosses produced few wild phenotype 

individuals in their F1 and F2 . This 

indicates that the expression of the 

character is slightly low . 
         When a reciprocal mass matings 

between the mutants of F2 generation and 

the normal wild type sibs, were made few 
dark head individuals resulted from their F3 

progenies  ( 13.9% and 4.3% ) in ( Fig. 4 ) . 

         The results presented in table (1) 

revealed that this phenotype is propably 
controlled by an autosomal recessive gene 

(s) with incomplete penetrance in both 

sexes and with slightly variable expression. 
The homozygous conditions of the mutant 

is variable in both sexes, but a phenotype of 

slow growing larvae was also observed in 
most families of all generation in various 

frequencies . Larval mortalities in most of 

the crosses were not significantly different . 

To determine the linkage group of the gene 
(s) and its mode of inheritance, further 

analysis should be made using large 

number of follow-up crosses as well as its 
interaction and / or linkage to other genes 

that already mapped for this species . Such 

mutations could be valuable tool for genetic 
control of this vector . 
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Female           X            Male                       Female           X         Male 
Wild type                               Dark head                Dark head                    Wild type 

 

 

 
 

 

 
 

 

 

F1   Wild type                                      Dark head                                                        
 (55.2%)                                                   (44.8%)                                                         

 

 
 

 

Fig. 2 :    Breeding scheme showing comparison of the crosses between : (a) wild type 

female with dark head male , and  (b) dark head female   with wild type male . 

 

 

                                               Female                  X                      Male 
                                                                                                        

 

 
F1          Wild type                                                                                            Dark head 

                   (55.2%)                                                                                               (44.8%)  

                                                                                                                                                                
                                                                                                                                                       

               Inbreeding                                                                                         Inbreeding  

  

                                                                                                                                   
  

F2    Wild type                                          Dark head                    Wild type        X                 Dark 

head 
       (78.2%)                                      (21.8%)                             (1.9%)                            ( 98.1%) 

                                                                                

                                                                                                                                                                

   Inbreeding                                   Inbreeding                                              
                                                                                       

                                                                                                                                                                                                                 

 
F3    Wild type       Dark head        Wild type            Dark head     Wild type                         Dark 

head  

  (70.6%)         (29.4%)         (5.2%)                 (94.8%)         (78.6%)                                                                                                 
 

 

Fig. 3 : Breeding scheme showing crosses between wild type and dark head ( dh ) 

individuals with their offsprings for first and second generation . 
          

 

( a ) 
(  b ) 

  

Wild type  

  (68.2%) 

 Dark head 

   (31.8%) 

  Wild type Dark head 

(21.4%) 
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          (F2)    Dark head     X       Wild type                            Wild type        X            Wild type 

 

 
 

 

 

 
 

 

 
     

 

 

Wild type                                    Dark head                                                                               
(86.1%)                (13.9%)           (13.9%)                                                                                    

     

 
 

 

 

 

 

Fig. 4 : Breeding scheme showing reciprocal mass mating between mutants from F2 

generation  and normal wild type sibs . 

 

 

Table 1 :  Summary of crosses showing that dark head and siphon (dh)  is a  recessive trait 

with incomplete penetrance and variable expression  

 

Cross 
Parental Phenotype 

No. of Families 
Progeny Phenotype 

% Larval Mortality 
Female Male + dh 

A dh Fl(dhxdh
+
) 10 441 206 24.9 

B Fl(dhxdh
+
) dh

+ 
9 222 180 29.8 

C dh dh 19 37 1485 _ 

D Fl(dhxdh
+
) Fl(dhxdh

+
) 12 678 178 _ 

E + dh 12 605 158 14.2 

F dh + 3 173 28 15.1 

G F2dh F2dh 6 23 422 4.3 

H F2(dhxdh
+
) dh 2 339 141 16.8 

I F2(dhxdh
+
) F2(dhxdh

+
) 6 342 142 26.8 

J dh F2(dhxdh
+
) 7 446 73 22.8 

K + + 3 198 9 15.2 
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 وراثة الرأس السوداء والسيفون في يرقات بعوضة الكيولكس

 (كيولكس كوينكيوفاسياتس ساى)
 

 بديعة شلبي وإبراهيم الغويل

 قسم بحىد البيت ـ كليت الصحت الؼامت ـ جامؼت جاريىنس ـ ليبيا

 
            

و قد لىحظج ,   Culex quinquefasciatusف طفرة جديدة لنىع البؼىض حم وص         

هذذ ا الصذذفت موة مذذرة يذذا النيذذي المذذانا حيذذذ ي يذذل هذذ ا ال فذذرة الخلذذى  ال امذذي لذذر   
اليرقاث و السيفى  بلى  غامق ػدا قاػدة قرو  الاسخشؼار يا الر   إضايت إلى كذى  

   اليرقاث الاػخياديذت و لدذد حذم  جذرا  ر   اليرقاث ال ايرة غالباً  كمر اسخدارة من ر

واميذراد الاػخياديذت  حلاوجاث مخؼاكست ج اػيذت بذين اميذراد ال ذايرة مذن النيذي المذانا
 ظهرث النخائج بأ  ال ظهر ال ىصىف قد ي ى  مسي ر ػليذ  بىاسذ ت جذين  و جينذاث 

وػبذىر جس يت و مخنحيت مغ احخ ذاة وجذىد حالذت ػذدن النفذىا ال امذي يذا كذن الننسذين 
 . مخغاير إلى حد ما

 

 


