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Abstract: 
A field survey experiment was conducted for Baghdad province, which included five regions, 
namely (Al-Jadriya, Abu Ghraib, Al-Rashidiyah, Al-Zafaraniya, Al-Madaen) for the period from 
24/2/2021 to 31/5/2022. As for the collection of data for Varroa-infected hives for Baghdad 
provainc in its two branches (Karkh and Rusafa) from the year 2018-2021, which were taken from 
the Plant Protection Department - Department of Bees, It aimed to study the determination of the 
type of Varroa in Baghdad province through phenotypic and partial examination using the PCR 
technique and calculating the percentage of Varroa infection by placing white papers greased with 
Vaseline at the bottom of the cells and then collecting them the next day and calculating the number 
of fallen Varroa for five cells in each of the regions representing Baghdad Governorate per week. 
The results of data collection for Baghdad Governorate, with its two branches, Al-Karkh and Al-
Rusafa, showed that the highest infection rate was during 2021, reaching 72.85%.As for the results 
of the phenotypic and molecular examination of Varroa mites in Baghdad, there is only one species 
represented by Varroa destructor.As for the results of the field survey, it was found that the highest 
rate of infection with Varroa was in the Abu Ghraib area, which amounted to 77.9%, while the Al-
Rashidiya site reached 73.4%, and the lowest infection rate was in the Jadiriya area, which 
amounted to 18.8%.The rates of infection rates for the province of Baghdad have all exceeded the 
economic critical limit for all regions and in varying proportions. 
Keywords: Varroa spp., Apis mellifera, infection rate  
Introduction  :  
Varroa mite is one of the most dangerous pests that affect honey bees, Apis mellifera. It is an 
external parasite that feeds on the blood of full stages as well as larvae and pupae. It causes great 
economic damage if it is neglected, ending in the complete destruction of apiaries (Khanbash, 
2004). The infection of honey bee colonies with Varroa caused great economic losses, where 
thousands of colonies deteriorated in China and Europe in the late seventies, while in Russia the 
highest death rate was in the winter, as the losses of beehives reached 100% (Sand, 2015; Al-Ali, 
2011). The Varroa parasite occupies the first place in the Arab world in terms of danger among 
pests affecting honey bees, according to the questionnaire of the Arab Organization for 
Agricultural Development (Hajeij, 2014  .(The adult female of the parasite sucks the blood of the 
adult bee and feeds on it, and when the bee brood is available, the parasite leaves the adult bee to 
breed inside the hexagonal eyes with the honey bee brood feeding on its blood (Hadi, 2012, Salbi, 
2015) Infection with the parasite leads to a shortening of the life of the bees, equivalent to (34-
68%). Therefore, many infected bees cannot live during the wintering period, as the infection 
causes a decrease in the immunity of bees, especially larvae and pupae(Al-Jourani et al,2004). The 
parasite also works to shorten the length of the wings of the bees and may develop into a deformity. 
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In the wings, legs, and abdominal rings, and in severe cases, it leads to the emergence of paralysis. 
When the adult bees exit from the hexagonal eyes, they are less vital and active.The bee’s flight 
decreases, and thus its ability to fly decreases, so the bee’s flight decreases and thus its ability to 
fly decreases (Wilkinson, 2001, Loeza-concha, 2018), the Varroa parasite prefers the brood of 
males on the workers, due to the presence of Kairomonal Compoents, which are more abundant in 
the brood of males among (5-6) times the brood of worker bees, as well as having the largest area, 
the longest duration, and the optimum temperature for breeding (Rosenkranz, 2010(; Al-Hujaimi, 
et al, 2012, .In light of the seriousness of this parasite on beehives, this research was proposed, 
which aims to diagnose Varroa mite morphologically and molecularly, and to determine the 
percentage of Varroa infection in some areas of Baghdad province. 
Materials and methods : 
1- Calculating the percentage of Varroa infection in Baghdad province(Karkh and Rusafa): 
We were provided with data on apiaries infected with Varroa in Baghdad province (Karkh and 
Rusafa) from the Bees Department of the Plant Protection Department on 9/6/2022. 
 
  Infection rates were obtained for the years (2018-2020-2019-2021), in addition to the numbers of 
total cells, infected cells, and numbers of beekeepers in Baghdad province. 
2- Field survey of the rates of infection with Varroa in the Baghdad province : 
Samples of Varroa mites were collected from five different regions in Baghdad province(Al-
Jadiriyah, Abu Ghraib, Al-Zafaraniya, Al-Rashidiyah, Al-Madain), 
  5 (cells) were randomly identified in each site, samples were taken every week for six times, 
samples were collected by collecting dead and fallen Varroa on white paper greased with Vaseline 
at the base of infected cells. The samples were kept in bottles containing 70% alcohol, and the 
information was recorded on the bottles (the place of collecting the sample, the name of the apiary, 
and the date of collection). It was kept in a freezer until it was diagnosed. The number of fallen 
mites was calculated according to the following equation: 
Percentage of infection = number of infected cells/total cell number x 100 
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Figure (1) Map of Baghdad province showing the locations from which the samples were 

collected (Abu Ghraib - Jadriya - Rashidiya - Zafaraniya - Al-Madaen) 
 
3- Microscopic diagnosis : 
Numbers of Varroa mite adults were collected from beehives in separate areas of Baghdad 
province. 
The samples were kept in three types of storage solutions. The preservation bottles contained 70% 
ethyl alcohol, normal saline, and RNA Latter, on which the (place of sample collection, name of 
the apiary, and date of collection) were recorded. Brought to the insect laboratory for postgraduate 
studies of the Department of Plant Protection - College of Agricultural Engineering Sciences. 
Morphological diagnosis was coundected in cooperation with Dr. Hala Kazem Jubeir The 
diagnosis was based on the following traits(size, color, shape of the shield, the number of hairs on 
both sides of the shield, the rhombic shape of the body inside the shield, the shape of the iliac crest 
of the leg, the length of the leg), and under the power of (×20) magnification (Zhang, (2000). 
4- PCR Molecular Diagnostics : 
The molecular diagnosis of the Varroa parasite was conducted in the laboratories of Jisr Al-
Musayyib Company for Medical Technologies, for the purpose of molecular diagnosis.The 
samples were preserved in several ways, including 70% ethyl alcohol, RNA Latter) in preservation 
tubes for the purpose of nucleic acid extraction (DN). The PCR diagnosis was adopted by adopting 
the nitrogenous bases by (Alshabar, S.H, 2021), which were imported by the same company: 
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forward primer TCCGTAGGTGAACCTGCGG-3' 5'- 
   Reverse primer TCCTCCGCTTATTGATATGC-3' -5' 
Follow the following steps as described by the manufacturer: 
First- Extraction of deoxyribonucleic acid (DNA) from the Varroa parasite: 
1- Five adults of Varroa parasite were taken for each sample from the collection areas and placed 
in a sealed test tube with a capacity of 1.5 ml to be crushed using liquid nitrogen. 
2- Add 200 microliters of buffer (GST) to each sample, as it analyzes the tissue for Varroa. 
3- 20 microns of Proteins K were added to each sample, as it analyzed the proteins, after which 
the samples were mixed in the Vortex mixer. 
4- The samples were placed in a water bath for an hour at a temperature of 60 °C until it is 
decomposed. 
5- 200 microns of GSB (Buffer) were added to each sample to be decomposed and then placed in 
the Vortex imex device and mixed for a few seconds. 
6- 200 microns of ethanol was added, which binds the charges to the filter. 
7- The mixture is added to a tube to work on isolating the DNA. It is placed in a centrifuge (Center 
Fuge) at a speed of 1300 minutes for a minute after the remnants of the solution are isolated at the 
bottom of the tube to start the washing stage. 
8- 400 microns of wash 1 was added to the first wash and placed in the centrifuge at a speed of / 
1300 minutes. It continued for 30 seconds and the remainder was discarded. After that, 600 
microns of wash 2 was added to the second wash for 30 seconds at the same speed and the 
remainder was also discarded. 
9- Center Fuge was made for the tube at 1300 speed for 3 minutes in order to dry the tube. 
10- 50 microns of Elution Buffer was added (which represents the same amount of DNA that is 
extracted) and returned to the CenterFuge device for a minute, after which it was frozen in the 
freezer at a temperature of minus 20 degrees Celsius. 
Second- Amplification of the extracted nucleic acid using the polymerase chain reaction (PCR) 
1- 5 tubes of Master Mix were prepared, 1 micron was taken from the forward primer and 1 micron 
from the Reverse primer, and added to the Master Mix. 
2- 6 microliters of DNA was taken and added to a master mix, then 12 microliters of Deionized 
sterile (water that lost charge to complete the volume) was added, and the final volume reached 20 
microliters. 
3- The samples were placed in the Exspin shaker device to shake the samples for 50 seconds, after 
which the samples were placed in the PCR device for two and a quarter hours and kept in the 
refrigerator, after which the DNA was doubled using the following steps and conditions of the 
polymerase chain reaction (PCR): 
Pre-denaturation of DNA for a period of 5 minutes at a temperature of (95 C), followed by 40 
cycles consisting of a final denaturation process. 
(final-denaturation) takes (30) seconds at a temperature of (95°C), and primer annealing takes (30) 
seconds at a temperature of (45°C), 
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  Then an initial elongation (intial elongation) of the double nucleic acid product occurs for a period 
of (45) seconds at a temperature of (72 °C), then the polymerase chain reaction ends with the final 
elongation for a period of (5) minutes at a temperature of (72 °C) where it is The number of 
sessions is for one time only (Accotto, 2000). 
Third - electrophoresis using agarose gel: 
1- Prepare a gel (Agrose by adding 50 ml of TBE buffer) at a concentration of (1X and 0.75 g of 
Agrose), shake it slightly, then put it in the oven until the Agrose dissolves in TBE and becomes a 
clear liquid, then add 2.5 microns of Ethidilum dye to it. bromid (for the purpose of showing the 
bands on a UV device). 
2- The mixture is poured into the tank of the electrical connection device, with the comb placed at 
one end, and left for a quarter of an hour until it solidifies at room temperature. 
3- Placing the mold with a layer of acarose gel in the electrophoresis basin, and the electrophoresis 
Bioneer was prepared. 
4- 5 microns of DNA extract are added to the samples and added to each hole of the previously 
prepared gel layer, then 5 microns of marker ladder DNA is placed to the hole on the left side of 
the gel (for the purpose of determining the molecular weight of the double nucleic acid). 
5- The electrodes associated with the device were connected to the electric current and turned on 
at 100 volts for an hour 
6- After completing the migration process, the gel is removed to the gel imager. 
Fourth: Analysis of the nitrogenous bases of the double nucleic acid product of the Varroa parasite: 
The DNA (PCR product) was sent to Macrogen (South Korea) with both forward and reverse 
primers (forword and reverse primers) in order to know the degree of similarity and difference in 
the sequences of nitrogenous bases of the doubled DNA product in a base with the company.The 
sequence of the nitrogenous bases of the doubled DNA product of the Varroa parasite was used to 
draw the phylogenetic tree using the MEGA6 program (Tamura et al., 2013) 
Results and discussion: 
Calculation of the percentage of Varroa infection in Baghdad provainc(Karkh - Rusafa): 
The results in Table (1) showed that all the apiaries of the Baghdad Governorate, in its two 
branches, Al-Karkh and Al-Rusafa, revealed the presence of Varroa infection, where the infection 
rate increased in 2021, reaching (72.85), while the rate of infection rates was lower for the years 
(2018-2019-2020), as It reached (67.28 - 67.33 - 68.28).The survey was conducted in Baghdad Al-
Karkh - Al-Rusafa governorate for the years 2018-2021) and as follows in Table (1), while Figure 
(2) shows the level of infection for the years 2018-2021). 

Table (1) Number of infected cells and percentages of Varroa infection in Baghdad 
province (Karkh and Rusafa) for the years 2018-2021 

province name years Number of 
beekeepers 

 

total cell count 
per thousands 

number of 
infected cells 

average 
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Baghdad / Karkh 2018 627 19121 13000 67.33 

 Baghdad / 
Rusafa 

2018 162 4938 3200 

Baghdad / Karkh 2019 721 6112 4000 68.47 

Baghdad / 
Rusafa 

2019 171 21634 15000 

Baghdad / Karkh 2020 740 22360 16300 67.28 

Baghdad / 
Rusafa 

2020 173 6322 3000 

Baghdad / Karkh 2021 547 12371 9000 72.85 

Baghdad / 
Rusafa 

2021 121 4100 3000 

 
* Data were taken from the bee department / plant protection department 

 
Figure (2) shows the percentages and infection level of Varroa-infected cells in Baghdad 

provainc (Karkh and Rusafa) for the years 2018-2021 
 
Field survey of Varroa infection rates in Baghdad province : 
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The results of table (2) showed that the highest percentage rate of infection with Varroa pest was 
at Abu Ghraib and Rashidiya location, as their rates were 40.5, 38.4 Varroa  The statistical analysis 
indicated that there were no significant statistical differences between them, but they were 
significantly excelled on the other sites, Al-Zafaraniya, Al-Madain, and Al-Jadriya, which have 
significant statistical differences between them.It is also clear from the table that the highest rate 
of infection with the Varroa pest was in the period 2/22 and 3/13, when the rates were 28.5, 28.1 
varroa, respectively, without significant statistical differences between them, while the lowest 
infection rate was 21.1 varroa and in the period 3/6 . It is also clear from the table that the highest 
rate of Varroa infection due to the overlap between the site and the periods was 47.2 for the Abu 
Ghraib site and at the period 3/6.  As for the lowest rate of Varroa infection, it was 7.3 Varroa for 
the Jadiriya site and at the period 3/6. Statistical analysis indicated that there were statistical 
differences between the interventions and not the others. 

Table (2) Number of infected cells and percentages of Varroa infection for five locations 
from which samples were collected weekly in Baghdad provainc 

(Karkh and Rusafa) 

No. 
Location 

2022/2/24 2022/3/3 2022/3/10 2022/3/17 2022/3/24 2022/3/31 average 

1 

Abu 
Ghraib 36.1 40 43.1 47.2 44.5 32.2 40.51 

2 
Rashidia 

40.3 44 40.2 30.6 35.2 30.2 38.4 

3 
zaefarania  

20.4 30 25.1 22.0 45.3 43.5 31.0 

4 
almadayin  

30.6 45 14 10.2 29.3 25.3 25.7 

5 
jadria  

6.1 12 7.4 7.3 14.6 11.2 9.7 

 
average 

27.4 28.5 21.6 21.1 28.1 27  
- The least significant difference between locations at the level of 5% = 1.9 
- The least significant difference between periods and at the 5% level = 5.6 
- The least significant difference between locations and periods at the level of 5% = 13.8 
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(Fig. 3) shows the highest rate of Varroa infection in the five regions (Abu Ghraib - 

Rashidiya - Al-Madain - Al-Zafaraniya - Al-Jadriya) of the Baghdad provainc(Karkh and 
Rusafa) 

Second - microscopic diagnosis 
The results of the phenotypic tests of the Varroa samples collected from the five study sites of the 
apiaries showed that their colors ranged from pale yellow to dark yellow and close to brown, 
according to the age of the female. Whereas, the adult female was darker in color, and the shape 
of the female is flattened and oval, it looks transverse rather than longitudinal, and it has eight 
short legs, and the color of the female is brown, and the newly emerged mouse was light yellow. 
mm (1100 microns) and 1.6 mm wide (1600 microns). 

 
(A) Dorsal view of a female Varroa parasite (B) Ventral view of a female Varroa parasite 

                           Figure (4) a female mouse parasite under 20× magnification 
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Molecular diagnosis of varroa by PCR: 

   
Figure (5) Matching ratios between the nucleotide sequences of part of the cytochrome 
oxidase I (COI) gene region of Varroa V. destructor isolated from different regions of 

Baghdad provainc, which were multiplied using the LCO1490/ HCO2198 primer kit and its 
equivalent sequences retrieved from Genebank. The nucleotide sequence of the COI gene 
of Varroa jacobsoni tit was used as an outgroup comparison. Results were analyzed using 

Muhire software (SDTv1.2 et al., 2014). 
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  Figure (6) The phylogenetic tree of the macrophage species, adjacent to it, shows the genetic 
relationship. It was built from the nucleotide sequences of a part of the cytochrome oxidase I (COI) 
gene region belonging to Varroa destructor isolated from different regions of Baghdad governorate 
(marked with the symbol ●), which was duplicated. Using the primer set LCO1490/ HCO2198 
and its equivalent sequences retrieved from GenBank,  The nucleotide sequence of the COI gene 
belonging to the Varroa jacobsoni tit was used as an outgroup comparison. This tree was drawn 
by the MEGA11 program (Tamura et al. 2013). 
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