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Abstract

Awareness of the environment and better understanding of the climate of each region is very necessary
for the future to analyze the current situation of beekeeping in order to advance the goals in this field.
In addition to weather factors and climatic variables, the temperature factor plays an essential role in
creating a balance between honeybees and the environment. It should be noted that one of the most
common problems in the growth of honeybees is unusual changes in environmental conditions, such as
a sudden increase or decrease in temperature in mountainous areas, which increases the importance of
studying this matter. In this research, due to the high importance of temperature, 20 years of daily
temperature statistics of meteorological stations have been used. The dates of occurrence of the first
and last temperatures of zero degrees were investigated and used to identify the time of inactive
temperatures, to calculate the deviation from the optimal temperature (22 degrees) in the minimum
winter consumption of this beneficial insect. The results of station estimates were also zoned using
GIS software. The results showed that according to the calendar obtained from the cold months of the
year, the thermal conditions in the last four months of the year, based on the occurrence of low
temperatures from December to March, are unsuitable for biological activities in the high areas of
Sablan, and the colonies should be located at an altitude of 1000 meters and below. Migrated to be
monitored. The most optimal months of the year for the activity of bees in the highlands with the
results obtained start from May because a huge source of flowering plants grow in these areas. By
matching the temperature thresholds of honey bees with the weather conditions of each region, it is
possible to help move the colonies at the right times for the development of beekeeping and also
prevent the significant reduction of the colony population due to the death of bees in cold areas and
reduce it to the minimum. as much as possible.

Introduction

Beekeeping has long been one of the important branches of agriculture due to its pollination and
valuable products (Allen et al., 1998). The honey bee performs more than 90% of commercial
pollination services because it is considered one of the most important pollinators worldwide (Morse
and Calderon, 2000). It should be pointed out that Iran's honey bee colonies are a type of common
honey bee that are highly dependent on weather conditions (Shahrestani, 2015). Coordination of
beekeeping activities with climatic factors and its temporal and spatial patterns is one of the important
issues regarding growth and breeding (Shaemi, 2015). Colony health, production efficiency and
productivity in beekeeping are all affected by environmental conditions, especially climate. (Haig,
2006). By matching the vital thresholds of this creature with the climatic conditions of different
places, it is possible to take advantage of the maximum climatic potential of the regions in the field of
bee breeding. The most important aspect of keeping and rearing honey bees is coordinating
beekeeping activities with geographical and climatic conditions and its temporal and spatial changes
(Falah Qalhari et al., 2015). With the occurrence of frost, many animal activities are affected, and the
honey bee, which is a cold-blooded insect, is affected by the surrounding temperature and reacts to
this temperature. It should be kept in mind that the development of beekeeping has a close
relationship with weather conditions and the time of moving colonies depends on this factor (Shaemi,
2011). In the annual climatic calendar of the growth of honey bee colonies, two active and inactive
periods have been identified, and in the cold months of the year, the inactive periods start and special
care is taken, however, there is a sharp decrease in the population and death of the colony. We are at
the end of winter, which is one of the inhibiting factors for using bee pollination services and other
products. The loss of the queen due to changes in environmental conditions such as: Temperature,
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high humidity and prolonged cold in mountainous areas and lack of food in hives are among the most
common problems of bee breeding in very low temperatures (Mitalos et al., 2010). Winter deaths and
reduction of bee colony population in cold regions, an important part of which is due to environmental
and climatic conditions, increase the importance of studying this matter (Pettis et al., 2010). With the
climate calendar in hand and the proper location of the apiaries in the cold months of the year by the
beekeepers, we will see a significant reduction in losses, business improvement and more
productivity. A lot of research has been done in the field of honey bee wintering all over the world,
which shows the close relationship between the cold winter weather and the temperature of the
investigated environment, and the result shows that the minimum consumption of honey in large
colonies is in the temperature range of -10 and 10+ degrees Celsius in temperate regions (Sausobek,
1985). Researches show that in relation to minimum winter honey consumption of bee colonies, the
temperature reaches 4 to 5 degrees Celsius (Kran, 1990). By examining the effects of climate changes
on the population of colonies and their diseases, it was found that considering the climatic conditions
plays an essential role in beekeeping management (Kent and Navajaz, 2008). The research conducted
in relation to the effect of climate change on a micro scale and its impact on the migration conditions
of colonies in high altitudes were investigated and an advanced monitoring system was proposed
(Mitaloz, 2008). The effects of different times of the day, temperature, humidity and air pressure on
the flight of various types of stingless bees were studied and the results showed that the flight
activities of these types of bees are affected by atmospheric conditions and the elements of day length,
heat, humidity and pressure (Contra et al., 2014). The research was conducted in relation to the zoning
of suitable places for bee breeding using geographic information system and multivariate decision
making, as well as the investigation of plants in the target area, roads, access routes, height and
hydrological forms, and the results showed the integration of GIS model with multivariate decision
making. 34.73% of the lands in the region were classified in the unworthy class and 65.27% were
classified in the worthy class, where high merit lands accounted for 13.72%, good merit 27.24% and
average merit 824.32% (Mohadnormaris and colleagues, 2017). The purpose of this research is to
evaluate the temporal and spatial climate of the establishment of honey bee colonies around Mount
Sablan in the cold half of the year.

Methodology

In this research, the minimum, maximum and average daily temperature statistics of Ardabil,
Meshginshahr, Haris and Sarab weather stations were used. The 20-year data set that covers the years
2000 to 2020 was obtained from the National Meteorological Organization and subjected to quality
control to obtain temperature thresholds. By estimating the minimum temperature statistics and
temperature thresholds, it was checked based on the first and last time of occurrence of the desired
inactive temperatures. through the minimum and average daily temperature to determine the optimal
time and place, the amount of deviation from the optimal temperature in the cold months of the year
and the activity of bee grazing during the winter (22 and 4 to 5 degrees Celsius) and using the growth
days degree index The daily temperature was calculated and after checking the results, a zoned
deviation map was drawn during the cold months of the year for the activity and settlement of the
colonies. In order to determine the location optimum from the relationship between temperature and
height and the equation of the regression line, the suitable temperature was estimated at different
heights and then the thermal optimum of the honey bee was calculated with the estimated temperature
deviation. The existing deviations from the boundary of optimal temperatures in the cold months of
the year from October to March were calculated and then the temperatures of different altitudes were
determined in the optimal spatial direction and in the form of a map of deviations in order to distribute
them spatially in the study area for optimal conditions during the months The year was drawn. It
should be noted that the flowering date of different plant species in the region that honey bees feed on,
especially in the hot months of the year, is particularly important in the establishment of colonies in
each region and should be investigated.

Conclusion

With the widespread loss of honey bees in mountainous and cold regions of the world, it is clear that
the survival rate of this species of insects depends on the climatic conditions and geographical
location of its breeding. In this research, keeping in mind the importance of climatic elements,
especially temperature, the methods used are based on temperature, because one of the basic issues in
bee breeding is to minimize colony losses during the cold months of the year. Investigating thermal
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conditions actively and passively based on the occurrence of daily minimum and maximum
temperatures and different temperature thresholds is very important to identify the potential of the
region and honey bee life. These conditions in the region were evaluated from the end of October to
the beginning of March based on the occurrence of the first and last inactive freezing temperatures.
The results show that in the month of Mehr, in terms of the last occurrence of active temperature
(above zero degrees) in the first days of the month and the first occurrence of inactive temperature
(below zero degrees) at the end of the month, it is very important, and preparation steps should be
taken to pass the days Warming should be done by beekeepers on cold days so that the colonies enter
the winter with more strength and less loss. It should be noted that the thermal optimum for honey bee
activity depends on the altitude factor, because in the studied area, based on the optimal thermal
conditions, the place for the establishment of colonies in the cold seasons of the year is determined at
altitudes of less than 1000 meters, which is The beginning of the warm seasons and the growth of
flowering plants in the foothills of Sablan Kuch towards higher altitudes. The results of this research
show separate zones in terms of temperature and location of colonies with degrees of desirability and
optimal conditions in the studied area for the establishment and wintering of honey bee colonies.
Mortality decreases.
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