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ABSTRACT 
 

A study was conducted to evaluate the effect of varroa infestation at different levels on the 
development of body weight (BW) and some reproductive organs of honeybee drones reared in 
healthy and varroa infested honey bee colonies summarized data are as follow: The heaviest body 
weight was recorded for one days old drones recording 259.62 mg for healthy drones and ranging 
234.48 – 205.17 mg for varroa infested ones according to the level of mite infestation to the colonies 
there after the weight decreased gradually with age until recording the lightest body weight for 21 
days old drones 198.34 mg for healthy and 172.07–154.87 mg infested drones. The highest weigh of 
testes recorded for one day old drones in both healthy 34.14 mg and varroa infested drones 22.89– 
6.92 mg. There after the tests weight decreased gradually until recording the test weight for 21 days 
old drones. On the other hand, vesicula seminalis and mucus gland started their development soon 
after drone emergence or early where thin volumes increased gradually until reached the highest on  
the 17th day of age, the testes weigh recording 1.95 mg, volume vesicula seminalis 3.21 and volume 
Mucus gland was 5.52 mm3 for healthy drones, and ranged 2.21 mm3 and 4.26 mm3 in level 
infestation 2-5% and 1.01 mm3 and 2.93 mm3 in level infestation < %30 for varroa infested drones 
respectively. A significant negative correlation was detected between the level of varroa infestation  
(%) and both body weight and the development of the studied reproductive organs. There for, it is 
recommended to control varroa infestation in honey bee colonies, especially in early spring or late 
winter to produce healthy and potent drones of higher reproductive potential to be capable of making 
successful mating of virgin queens. 

 
Key words: Varroa, Infestation, Honeybee, Drones, Testis, Vesicula Seminalis, Mucus glands, Honey 

bee brood. 

 
Introduction  
 

Varroa disease is considered one of the most destructive pest of beekeeping industry all over 
the world. The infestation of the mite Varroa jacobsoni (Oud), (Varroa destructor, Anderson and 
Truman) to Egyptian apiaries took place in 1987. Since that time it spread epidemically, destroying 
thousands of bee colonies and reducing the colony production to nearly zero in most apiaries (Khattab 
1990 ; Yousef-Khalil, 1992; Cargel and Rinderer, 2009; Zhang, 2000).  

The withdrawal of hemolymph in short-lived insects cannot without consequences adult are the 
victims of Varroa mites out of the cell and they have to support the parasite population during winter 
when the brood is minimized or absent. Brood is a source of food for the active reproducing females 
as well as their progeny. Therefore, the whole bees body suffers from the loss of nutrients from the 
injection of saliva secretions (Mobus and Connar, 1989). 

From this standpoint the present work aimed to evaluate the effect of Varroa infestation to 
honey bee colonies on the production of healthy drones capable of fly and make successful mating of 
the queens. 

 
Materials and Methods 
 

This study was carried out in the apiary yard and laboratory of Bee Research Plant Protection 
Department, Faculty of Agriculture Moshtohor. Benha University  through the period  from mid-
March and lasted to the end of August  2010. 



Middle East J. Appl. Sci., 7(2): 272-279, 2017 
ISSN 2077-4613 

273 

Test honeybee colonies: 
 Twelve F1 Carniolan honeybee colonies were selected with the following characteristics:  
1- Group A: three infested honeybee colonies with Varroa at the rate of 2-5%. 
2- Group B: three infested honeybee colonies with Varroa at the rate of 7-10%. 
3- Group C: three infested honeybee colonies with Varroa at the rate of <30%. 
4- Group D: three  healthy treated honeybee colonies to serve as control. 

The tested colonies were nearly equal, in strength no of combs covered with bees stored 
pollen and honey, and sealed brood area and header lay sister queens. All apicultural practices were 
made as usual for all experimental colonies. 

The length and mean diameter of vesicula seminalis was measured in honeybee drones of 1, 
10, 17 and 21 days collected from healthy and varroa infested colonies. The volume of vesicula 
seminalis was calculated assuming a cylindrical shape = π × r2 × h    (r= half diameter, h= height). 
Rearing of honeybee drones:  

The test colonies were prepared for drones production by condensing the bees on only 3 
brood combs. 
These colonies were daily fed for one week on 250 cc. syrup (2 sugar : 1 water) and 100g. Brewer’s 
yeast + pollen supplements to encourage drone brood production. An empty drone comb was added 
per each colony in the middle of brood nest to encourage the queen for laying drone eggs. At larval 
development and after sealing of drone cells (on the 23rd day), the drone sealed brood combs were 
kept in a large cages in the same colonies that used for rearing. After drones emergence, the 1 day old 
drones were the measurements a total of 15 drones of 1,10, 17 and 21 days old were picked up from 
the three replicates of each treatment (5 drones/colony). The collected drones at each tested age were 
weighed sololey to determine the fresh weight drones (mg). After that the drones were dissected then 
the it testis, vesicula seminalis and mucus glands were dissected out to measure the weight the testis 
per mg., While the measurement volume of each vesicula seminalis and mucus glands was calculated 
according to (Khater, 1992), (Zakaria, 2002), (Anderson, 2000), and (Anderson, and Trueman, 2000)  

 
Results and Discussion  
 

The development of body and some reproductive organs of honeybee drones were followed in 
drones of 1, 10, 17, and 21 days old reared in healthy and in infested honeybee colonies with Varroa. 
Data obtained are as follow: 

 
Development of drones body weight: 
 

 One day old drones: 
 

Obtained results clear that the mean body weight of drones recorded 259.92, 234.48, 224.53 
and 205.17 mg for control and those picked up from varroa infested colonies at the levels 2-5, 7-10 
and < 30% infestation respectively, (Table 1). Analysis of variance indicated that healthy drones 
(control) possessed the heaviest significant body weight, whereas the least significant body weight  
was recorded for the severest infestation (<30%). The % reduction in body weigh due to Varroa mite 
infestation ranged 9.79,13.63 and 21.09% according to the level of infestation. 

 

 Ten day old drones: 
 

The mean weight of ten days old drone body attained in table 1, the mean 10 days old drone 
body wright recorded 227.94, 199.26, 185.19 and 178.18 mg for the drones reared in healthy colonies 
and those infested with varroa infestation range of 2-5, 7-10 and <30% respectively. Varroa  
infestation reduced this parameter by 12.49,  15.72 and  22.53% with the three infestation levels, 
being significant lower as compared to healthy drones. Moreover significant correlation was detected 
between significant rate drone body weight. 

 

Seventeen day old drones: 
 

The mean weight of 17th days old drone body attained 207.33, 177.98, 174.77and 158.98 mg 
for uninfected (control) infested at 2-5, 7-10 and <30% infestation respectively. The infestation 
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recorded body weight by 12.49, 15.72 and 22.53% at the respectively infestation levels. Control 
drones showed the heaviest significant body weight, meanwhile the mite infestation reduced this 
parameter in a significant negative correlation manner (r = -0.739), where the highest level of 
significant (<30%) showed the lightest significant body weight (Table 1). 
 

Twenty one day old drones: 
 

Data presented in table 1, indicated that the mean body weight of 21 days old drones were 
198.34, 172.07, 163.04 and 154.87 mg for healthy drones and those collected from honeybee colonies 
infested with varroa mite at 2-5, 7-10 and <30% infestation rate, respectively. Statistical analysis 
revealed significant differences the means and negative significant correlation between body weight 
of the drones and rate of infestation  in mother colony (r= -0.855). 

Discussing the data regarding body weight of honeybee drones reared in healthy and varroa 
infested colonies revealed the following remarks: 

The heaviest weight of the drone, in general, was recorded for one day old drone then the 
weight suffered gradual reduction, with the age, until recording the lightest weight for 21 days old 
drones. The same conclusion was also reported by Ruttner and Tryasko (1975) and by Mattar (1996). 

Varroa infestation caused significant reduction in drones body weight at all studied ages. The 
highest reduction rate (14.14 – 23.35%) was recorded for 10 days old drones. In connection, 
Schneider and Drescher (1987), Schneider et al (1988), Schatton and Engeles (1988), Zakaria (2002) 
and De-Jong et al (2003), stated that varroa infestation caused losses in the weight of honeybee 
drones. (De Jong, et.al 1982a), (De Jong, et.al 1982b) and (Schatton-Gadelmayer, and Engeles 1988).  
 
Table 1: Development of body weight (mg) of honeybee drones in healthy and Varroa infestation colonies. 

Drone age (day) 
 
 
Infestation 
level (%) 

Body weight of drones (mg) 

One day 

old 
% Red.* 

10 days 

old 
% Red.* 

17 day 

old 
% Red.* 

21 day 

old 
% Red.* 

Control 259.62 - 227.94 - 207.33 - 198.34 - 

2 – 5 % 234.48 9.79 199.26 12.49 177.98 14.14 172.07 12.24 

7 – 10 % 224.53 13.63 185.19 15.72 174.77 16.51 163.04 14.42 

< 30 % 205.17 21.09 178.18 22.53 158.98 23.48 154.87 21.91 

L.S.D. at 5% 5.27 - 15.48 - 4.99 - 5.43 - 

* % Red= Percent reduction in body weight as compared to the weight of control drones. 

Negative significant correlation was recorded between infestation level and drones body 
weight, where the highest reduction in drone weight was detected with heaviest mites infestation 
(<30%). The same conclusion was also reported by Schneider and Drescher (1987), Schatton and 
Engels (1988)  and De-Jong et al (2003) who detected negative relationship between body weight of 
infested honeybee drones and the rate and intensity of varroa infestation. 

 
Development of drones reproductive organs: 
 

  Testis: 
 

The development of the testis is expressed as calculated volume depending upon the 
measured maximum length and maximum width. 

 

   One day old drone: 
 

Data presented in (table 2) indicated that the mean calculated volume of drone testis recorded 
34.14, 22.89, 15.38 and 6.92 mg for the drones arised from healthy and varroa infested colonies at 2-
5, 7-10 and <30 % infestation, respectively. Varroa mite infestation reduced drone body weight by 
32.93, 54.93, 79.72% at the three infestation levels, respectively. The differences between means were 
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significant. A negative significant correlation was detected between the level of infestation and drones 
body weight where r value recorded -0.957. 

 
Ten days old drones: 
 

Obtained results indicated that the mean testis volume of 10 days old drones arised in 
healthy and Varroa infested colonies at 2-5, 7-10 and < 30 % infestation attained 10.15, 7.35, 4.62 
and 1.376 mg, respectively. Significant differences were detected between the means and a 
negative significant correlation was noticed between drone body weight and the rate of Varroa 
mite infestation. The reduction caused by mite infestation in drone testis volume ranged 27.66-
86.45 % according to infestation level (table 2). 

 
  Seventeen days old drones: 
 

The recorded mean testis volume at this age were 1.95, 1.22, 0.86 and 0.30 mg for  control 
drones and those picked up from bee colonies with 2-5, 7-10 and <30 % Varroa infestation 
respectively. Percent reduction in drones body weight due to mite infestation recorded 37.56, 66.39 
and 79.76 % with the three levels, respectively as the correlation between infestation level and 
testis volume was negatively significant. 

 
  Twenty one days old drones: 
 

Obtained results clear that the mean testis volume on this age recorded the least weights,  
being 0.98 mg for control drones and 0.92, 0.59 and 0.39 mm3 for the drones taken from infested 
colonies with Varroa at the rates of 2-5, 7-10 and <30% infestation, respectively. However, mite 
infestation decreased significantly this parameter, being negatively correlated with the level of 
infestation. 

Discussing the data concerning the development of testis volume and the effect of varroa 
infestation on this parameter clear the following remarks: 
- The highest testis volume was recorded for one day old drone,  thereafter this parameter surpassed a 
course of degeneration until recording the least volume for 21days old drones. This statement is in 
parallel with the morpho-functional characteristics (properties) of the testis which starts to produce 
spermatozoa from the first day after emergence. The produced spermatozoa start to emigrate to the 
vesicular seminalis and mucus gland 3-8 days post emergence (Mindt,1962 ), then moved towards the 
sexual maturity of the drones between 12-15 days to penis bulb (Ruttner andTryasko,1975 and 
Koeniger,1986 ), on that age the testis degenerated completely. 
 - Varroa infestation caused severe reduction in testis volume, being negatively significant correlation 
with the rate of infestation. This finding is in according with those of Khater (1992) and Zakaria 
(2002). 
  
 B- Vesicula seminalis: 
 

Data obtained that vesicula seminalis development was expressed as the calculated volume 
(mm3) in table 2. 

 
One day old drone: 
 

As shown in table 2, the mean volume of vesicula seminalis of one day old drone recorded 
2.12, 1.84, 1.26 and 0.90 mm3 for healthy drones (control) and those picked up from Varroa 
infested colonies at 2-5, 7-10 and <30% infestation. A negative significant correlation was detected 
between the level of Varroa infestation and the volume of vesicula seminalis. The differences 
between means were all significant. 
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Ten days old drones: 
 

Obtained results clear that the mean volume of 10 days old drone vesicula seminalis 
recorded 2.10, 1.60, 1.40 and 0.89 mm3 for healthy drones as well as those pickedup from Varroa 
infested colonies at 2-5, 7-10 and < 30% of infestation, respectively (table 2). Varroa infestation 
reduced vesicula seminalis volume by 21.40, 33.30 and 57.56 % under the three respective levels 
of infestation. A negative significant correlation was reported between the two parameters. 

     

Table 2: Development of testis in honeybee drones (mg), vesicula seminalis and mucus gland (mm3) of drones 
reared in healthy and Varroa infestation colonies. 

         Drone age 

 (day) 

Infestation  

level (%) 

Weight testis of drones (mg) 

One 

day old 
% Red.* 

10 days 

old 
% Red.* 

17 day 

old 
% Red.* 

21 day 

old 
% Red.* 

Control 34.14 --- 10.15 ---- 1.95 --- 0.98 --- 

2 – 5 % 22.89 32.93 7.35 27.66 1.22 37.56 0.82 16.89 

7 – 10 % 15.38 54.93 4.62 59.58 0.86 66.39 0.59 34.57 

< 30 % 6.92 79.72 1.38 86.45 0.40 79.76 0.390 60.93 

L.S.D. at 5% 3.46 - 0.61  0.54 - 0.07 - 

             Drone age 

(day) 

 

Volume of Vesicula seminalis (mm3) 

One 

day old 
% Red.* 

10 days 

old 
% Red.* 

17 day 

old 
% Red.* 

21 day 

old 
% Red.* 

Control 2.12 --- 2.10 --- 3.21 --- 1.99 - 

2 – 5 % 1.84 13.30 1.60 21.40 2.21 31.37 1.41 29.57 

7 – 10 % 1.26 40.42 1.40 33.30 1.01 59.29 1.29 35.49 

< 30 % 0.90 57.74 0.89 57.56 1.01 68.69 0.99 50.63 

L.S.D. at 5% 0.56 - 0.43 - 0.29 -    0.59                     - 

             Drone age 

(day) 

Infestation 

 Level  (%)  

Volume of Mucus gland(mm3) 

One 

day old 
% Red.* 

10 days 

old 
% Red.* 

17 day 

old 
% Red.* 

21 day 

old 
% Red.* 

Control 4.49 --- 4.59 --- 5.52 --- 3.82 --- 

2 – 5 % 3.69 17.97 4.11 10.36 4.26 22.93 3.10 18.82 

7 – 10 % 2.57 42.08 3.61 21.41 3.21 41.85 2.92 23.68 

< 30 % 1.80 59.88 2.05 55.42 2.93 46.90 2.33 39.15 

L.S.D. at 5% 1.06 - 0.77 - 0.91 - 0.74 - 

% Red. = Percent reduction in body weight as compared to the weight of control drones. 

 
  Seventeen days old drones: 
 

Data presented in table 2 clear that the volume of vesicula seminalis of 17th days old drones 
is the highest one allover the drone age, as it recorded 3.213, 2.205, 1.308 and 1.006 mm3 for healthy 
and infested drones by 2-5, 7-10 and <30% infestation respectively. Varroa infestation caused severe 
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reduction in this parameter, as it ranged 31.37- 68.69%. The correlation between infestation rate and 
vesicula seminalis volume is negatively significant.   
 
Twenty one days old drones: 
 

The mean volume of vesicula seminalis of 21 days old drones have the biggest size that all 
drones in other ages. Also the infestation with Varroa reduced the size and the reduction increased 
with the increase of infestation rate with Varroa recorded 1.99, 1.41, 1.29 and 0.99 mm3 for healthy 
and infested drones at the 3 levels of infestation respectively. Varroa infestation caused severe 
reduction in this parameter, as it ranged 29.57, 35.49 and 50.63% respectively. Control drones 
possessed the highest significant vesicula seminalis volume. 

 
C- Mucus gland : 
 
 One day old drone: 
 

Data in table 2 clear that the volume of mucus gland recorded 4.49 mg in healthy drones and 
3.69, 2.57 and 1.80 mg for the drones taken from Varroa infested colonies at the rate of 2-5, 7-10 and 
< 30 % infestation, being decreased by 17.97, 42.08 and 59.88 % as that of control, respectively. The 
differences between means were mostly significant. Moreover, a negative significant correlation was 
detected between the rate of infestation at the volume of mucus gland where r value attained 
 
Ten days old drones: 
 

The mean volume of mucus glands of 10 days old drones attained 4.59, 4.11, 3.61 and 2.05 
mm3 for healthy drones as well as those picked up from Varroa infested colonies at 2-5, 7-10 and < 
30 % infestation, respectively (table 2). Analysis of variance revealed significant differences between 
means . In addition, negative significant correlation was reported between the rate of mite infestation 
and mucus gland volume. The infestation decreased this parameter by 10.36, 21.41and 55.42% 
according to the rate of infestation. 

 
Seventeen days old drones: 
 

The mean volume of mucus gland of 17 days old drones proved the highest all over the 
drone tested ages, as it recorded 5.52, 4.26, 3.21 and 2.93 mm3 for healthy drones as well as those 
collected from Varroa infested colonies with 2-5, 7-10 and < 30 % infestation, respectively (table 
2 ). Significant differences were detected between means. The infestation decreased this parameter 
by 22.93, 41.85 and 46.90% according to the rate of infestation respectively. A negative significant 
correlation was reported between mite infestation and the volume of mucus gland. 

 
  Twenty one days old drones: 
 

A severe decrease was noticed in mucus gland volume of 21 days old drones proved the 
highest all over the drone tested ages, as it recorded 3.82, 3.10, 2.92 and 2.33 mm3 for healthy 
drones as well as those collected from Varroa infested colonies with 2-5, 7-10 and < 30 % 
infestation respectively (table 2). Significant differences were detected between means. The 
infestation decreased this parameter by 18.82, 23.68 and 39.15% according to the rate of 
infestation respectively, recording the least values all over the tested ages. However, significant 
differences were detected between  means and negative significant correlation was calculated 
between percent infestation and means gland volume. 

Generally, vesicula seminalis and mucus gland volume increased gradually with drone age until 
recording the highest volume on the 17 days of age to be coincided with sexual maturity of drones. 
Thereafter, sharp decrease as taken placed, in this parameter, in 21 days old drones. In addition, 
Varroa infestation affected negatively and significantly the gland volume. 
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In connection, Zander early in (1911), stated that spermatozoa discharged in penis bulb during 
the first few days after drone emergence, meanwhile Mindt (1962) reported spermatozoa emigrate 
from testis to vesicula seminalis 3-8 days after drones emergence, to be mature there within further 
several days, Hegazy (1974) give an explanation to the foregoing data as he reported that the highest 
dimensions of mucus was gland, and vesicula seminalis was between 6-9 days old, when the least was 
for 18 days old drones. In addition, Koeniger (1986) stated that mucus secreted only after drone 
emergence and finished at the age of 6-7 days, he added that sperms and mucus stay in the vesicula 
seminalis and mucus gland, respectively until mating. 

Varroa mite infestation caused severe reduction in the volume of vesicula seminalis and 
mucus gland of the infested drones. Similar findings were also reported by Schneider (1986), 
Schneider et al. (1988), Khater (1992), Zakaria (2002) and (Ruttner and Tryasko 1975). 

It could be concluded in general, that varroa infestation to honey bee immatures and adults, 
on the individual level, caused severe damage / or losses in body weight and on the growth and 
development of the internal organs, especially, the reproductive ones. Moreover, the higher level of 
varroa infestation, the lower body weight and the lower volume of testis, vesicula seminalis and 
mucus gland, ie the rate of reduction in body weight and the reproductive organs was positively 
correlated with the level of the mite infestation. This phenomenon could be attributed to the with 
drawal of hemolymph of immatures and adult bees by the reproducing females varroa and their 
progeny. Sealed bee brood is passing through several stages of development after feeding has stopped 
before the cap is constructed. Any growth and development of the mite and its immatures must 
therefore be entirely  at the expense of larval / pupal tissue beit a worker ,drone or a queen (Kater 
1992). The whole bee body suffers not only from the loss of   nutrients, but also from the injection of 
the mite salival secretion. At the end life in terms of performance, longevity and behavior must be 
negatively affected by the loss of hemolymph. In connection, bayzova et al. (1982), De jong  and 
Dejong (1982), Schneider and Drescher ( 1987 ), Kater ( 1992 ), Yousif Khalil (1992 ), Matter (1996), 
Collins and pettis (2001 ), Zakaria (2002), De jong et al. (2003) Schlunsa ( 2003 ) and Aguiar and 
Hartfelder (2009 ), recorded several degrees of losses, damage, malformations and properly death in 
varroa infested honey bee workers, drones and queens. For instance, weight loss, deformed wings 
prim workers and drones, less developed glands and gonals, inability of flying and mating ….. etc. are 
familiar symptoms of varroa – infested bees. 
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