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Homozygosity percentage in beekeeping areas of Sistan and Baluchistan
province and its effect on honey production

Abstract

Considering the importance of homozygosity of sex alleles on yield and honey production, the present study
aimed to evaluate the level of homozygosity in beekeepers of Sistan and Baluchistan province based on the
centers of apiaries and based on beekeeping potential, number of colonies and beekeepers. For this purpose,
colonies with queens of the same age and the same population (preferably more than seven times the
population) were randomly selected from the centers of beehives in different regions of the province and
subjected to field studies. A total of 200 honey bee colonies (from four counties, 5 districts in each district 10
colonies) were selected. The traits of the number of empty cells and the amount of honey production were
measured at the end of the 6 months. Based on the number of empty cells, the percentage of homozygosity of
sex alleles and the number of homozygous alleles were calculated. Data analysis was performed using a nested
design with two factors: county and district. The effects of homozygosity on honey production performance
were analyzed using analysis of covariance and regression analysis. The results showed that the lowest
hemozygosity coefficient (2.89%) was observed in the Ismail-Abad district, Khash city. Additionally, Delgan
city produced the highest amount of honey (12.07 kg per hive), but the amount of honey produced in Habib
Abad district, Taftan city, was the highest at 18.79 kg per hive, compared to other districts. The higher amount
of honey production in the Habib-Abad sector, Taftan city, may be due to more suitable regional conditions or
better nutrition of honey beehives in this sector compared to other industries. In the present study, the
correlation between the percentage of homozygosity and the honey production trait was insignificant.
Therefore, the adverse effects of homozygosity on honey bee performance and reduction in colony population
size were not observed, thus indicating the favorable state of beekeeping and high diversity in honey bee
colonies in the Sistan and Baluchistan province, and enabling breeding programs by selecting for the
production of queens with high performance and other desirable traits.
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The impact of the percentage of hemozygosity in the concentration areas of bee
breeding in Sistan and Baluchistan province on honey preduction

Extended Abstract

Introduction: Honey bees play an important role in meeting the needs of human societies. Their primary role
is pollination, and their products, such as honey, pollen, royal jelly and wax, are also important. However, the
evolution of human societies, the destruction of natural habitats, and some management problems have caused
the population of this insect to decrease. One of these management issuestis an increase i homozygosity of
sexual alleles, which has led to a reduction in the number of sexual alleles and an increase in homozygosity,
as well as its associated effects and consequeneges, including reduced adaptation pewer, decreased fertility and
reduced production. The purpose of this study-is therefore to investigatesthe, level of homozygesity, in bee
colonies in areas with a high density of beekeepersin,Sistan and Baluchistan province, and its impact'on honey
production.

Materials and methods: The study was conducted at‘the level of*r:iaries in the cities with the highest
concentration of honey bee breeding in thexSistan and Baluchistan'provinces (Delgan, Khash, Taftan and Iran-
shahr) during the spring and summer of 2024: Two hundred hives\pm four cities (Delgan, Khash, Taftan and
Iran-shahr), five apiaries from each region, ten hives from each apiary and three hives from each hive were
randomly selected and subjected to field studies. For this purpose, brown-colored healthy pomace was given
to each of the studied colonies. Three days later, the state of'queen spawning was evaluated, and the desired
queens were coded once It was confirmed,that the queen had spawned. Twelve days after the queen hatched,
the combs in question were removed fromythe hive. Evaluation of the empty cells was performed using a
template in six areas of each comhy(three from each side), and the number of empty cells was counted and
recorded. 300 cells frem each side were examined, making a total of 600 cells from each comb and 1,800 cells
from each hive. The homozygosity of sexialleles was calculated using Ruttner's (1988) and Page and Laidlow's
(1985) instructions. To countithe‘emipty cells in each hive, three frames containing closed-headed babies
(pupae) were removed and‘the number of empty cells among the full cells was counted by placing a template
in the pupal area. The average;number of empty cells indicates the average homozygosity of each sex allele.
The ratio 100/s-100 was used to estimate the number of homozygous sex alleles, where s is the average
percentagerof vitality of ba due to the action of the homozygosity of sex alleles. During the next stage of
the honey harvesting.season, the weight of the harvested honey was calculated and recorded based on the
difference inweight of-each hive before and after honey extraction. Finally, after taking the measurements, the
data were analyzed using a nested design in SAS software version 9.4. To check the effect of the homozygosity
coefficient on honey yield, regression analysis was used. In this model, honey production was considered the
dependent variable and the homozygosity percentage the auxiliary variable.

Results: In apiaries across the province, the average homozygosity and number of homozygous alleles were
3.46% and 32.81, respectively, while honey production was 10.75 kg. While the percentage of homozygosity
in different cities within the province did not differ significantly (P>0.05), significant differences were
observed within each city's departments (P<0.05). The range of changes in the homozygosity coefficient in
different cities was between 3.31% and 3.57%, indicating a low homozygosity percentage. The average honey
production per hive in the cities of the province was between 9.56 and 12.07 kg, showing a statistically
significant difference (P < 0.05). Due to the low homozygosity percentage, it is expected that the number of
sexual alleles will be high. The average number of alleles in different cities was between 31.32 and 35.8, with



the highest number belonging to Taftan city, which showed the lowest homozygosity coefficient. The variation
in the coefficient of hemozygosity in different parts of each city was greater, ranging from 2.06% to 5.08%.
Average honey production ranged from 6.13 to 18.79 kg, indicating a wide variation in production across the
province. The variation in the number of alleles was also significant, ranging from 20.39 to 50.2. The highest
number of alleles was found in different parts of Taftan city, which had the lowest coefficient of homozygosity
and the highest average honey production. Correlation analysis showed no significant correlation between
honey production performance and percentage of homozygosity (P<0.05).

Conclusions: In the present study, the correlation between the percentage of homozygosity and the honey
production trait was insignificant. Therefore, the adverse effects of homozygosity on honey bee performance
and reduction in colony population size were not observed, thus indicating the favorable state of beekeeping
and high diversity in honey bee colonies in the Sistan and Baluchistan province, and enabling breeding
programs by selecting for the production of queens with high performance and other desirable traits.

Key words: Complementary Sex Determiner gene, Honey production, Heney bee, Homozygosity,of sexual alleles, Sistan
and Baluchistan
Author Contributions

Methodology, Z. M., G. R. D. and K. S.; software, G. R. D. and Z. M.; formal analysis, G. R. D. and Z. M.;
writing—original draft preparation, Z. M., G. R. D., K. S. and M. R.; writing—review and editing, Z. M., G.
R.D., K. S. and M. R.; supervision, G. R. D., K. S. All authors have read and agreed to the published version
of the manuscript.

Data Availability Statement

Data available on request from the authors.

Acknowledgements

The authors would like to thank all participants of the present study.
Ethical consideration

The study was approved by the Ethics Committee of the University of Zabol (Ethical cod: IR-U0OZ-4398). The
authors avoided data fabrication, falsification, plagiarism, and misconduct.

Conflict of interest

The author declares no conflict of interest.
AN



