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Abstract
Nosema apis is an obligate intracellular parasite belonging to phylum Microsporidia. This
para site is known as main causative agent of nosemosis in honeybees especially in the
European honeybee (Apis mellifera). Nosemosis can cause queen supersedure, reduction of
honey yield and dwindling the population of honeybees. A total number of 54 apiaries were
randomly sampled from April to July 2011 and April to July 2012 in North Khorasan
province, Iran. Collected samples were examined for infection to N.apis. In the collected bees
from 30 apiaries, any Nosema infection was not observed in spring 2011, while of 24 apiaries
sampled in spring 2012, 12 (50%) apiaries were infected with N. apis. The seasonal rainfall
of spring in 2012 in the study area was 53% higher than the same period of last year. It was
concluded that there has been a direct relationship between rainfall and frequency of N. apis
infection in apiaries of North Khorasan province.
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Introduction
Nosema apis is an obligate intracellular
parasite belonging to phylum Microsporidia.
This parasite is known as main causative agent
of nosemosis in honeybees especially in the
European honeybee (Apis mellifera) (Zander,
1909). In recent years, there have been some
reports about natural infection of A. mellifera
with Nosema ceranae across the world (Klee
et al., 2007). Nosemosis can cause queen
supersedure to reduce the honey yield and
dwindle the population of honeybees (FAO,
2006).
Nosemosis has been an endemic disease in
Iran (Lotfi et al., 2009) and this disease is
attributed to N. apis. Limited studies have
been conducted on prevalence and seasonal
activity of Nosema in Iran. All of these studies
have been conducted in the North West of Iran
and results of them have shown that the
frequency of Noseam infection was higher in
the spring than other seasons (Lotfi et al.,
2009; Razmaraii and Karimi, 2010).
According
to
Iranian
veterinary
organization reports (2008) there are 37780
honeybee colonies in the North khorasan
Province, Iran. The aim of this study was to
assess the frequency of Nosema apis infection
in the apiaries of this province of Iran.
Materials and methods
study area
North Khorasan Province is located in the
North East of Iran between 36°37
′ -38°17′ N
latitudes and 55°53′ -58°20′ E longitudes with
an area more than 28,400 km2. It has common
border in the North with Turkmenistan (Fig.1).
This region is a mountainous area and has
average annual rainfall about 250 mm.
Sampling and parasitological examinations
A total of 54 apiaries were randomly
sampled from April to July 2011 and April to
July 2012. From these 54 apiaries, 30 apiaries
were sampled in spring 2011 and the rest of
them in spring 2012. Five colonies were
selected in each apiary and 50 adult honeybees

were collected from each colony. The
specimens in the containers like saltshaker
were transferred to parasitology laboratory.
After freezing for two hours and death of
specimens, the abdomens of honeybees were
separated from their bodies. These abdomens
were macerated in 10 ml distilled water and
were crushed in a mortar. Then, suspension
was passed through a 100 µm mesh sieve for
removing the debris and was centrifuged for 6
min at 800 g. Finally, the supernatant was
discarded and the pellet was examined under
the common light microscope at 400x
magnification. This methodology was used for
determination of the presence of Nosema
spores in all of the collected samples (OIE,
2008).
Collection of meteorological data
In July 2012, the average seasonal rainfall
of spring 2011 and spring 2012 in each city of
the study area was taken from Meteorological
Office of North Khorasan province.
Results
In this survey, 30 apiaries in 2011 and 24
apiaries in 2012 were examined for detection
of N. apis infection. Only 12 apiaries sampled
in 2012 were infected with N. apis (Fig. 2).
The data of seasonal rainfall in two years
showed an increase in the average rainfall in
spring 2012 comparing to spring 2011 in the
study area (Fig. 3).
The data analysis
indicated a direct relationship between rainfall
and frequency of Nosema infection.
Discussion
Regarding the importance of honeybees in
production of honey and royal jelly and also
the role of these insects in pollination, their
protection against pathogenic agents such as
Nosema is necessary. In the present study, N.
apis infection was only detected in 50%
(12/24) of sampled apiaries in spring 2012.
Other studies showed the frequency of N. apis
infection from 46.5% to 81% in the North
West of Iran (Razmaraii and Karimi, 2010;
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Figure 1. The map of Iran and location of the study area.

Figure 2. Spores of N. apis (red arrows) at 400x magnificatin.
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Figure 3. Comparison between the mean rainfalls in each city in two sampling periods in the study area.
Davoudi et al., 2009). These differences can
be attributed to lower humidity and less
rainfall in the study area compared to the
mentioned areas.
In the present study, an increase in the
average rainfall occurred in spring 2012 in
comparison with similar season in 2011 and
presumably due to this, high frequency of N.
apis infection was observed in sampled
apiaries in spring 2012.
Lotfi et al. (2009) showed the highest
frequency of N. apis infection in the spring
(59.5%) and low frequency in the in the
summer and autumn. Razmaraii and Karimi
(2010) also reported that the frequency of N.
apis infection was high (46.5%) in the spring
and was low (1.3%) during the summer in East
Azerbaijan Province. They concluded that high
level of humidity in the spring was the cause
of these findings.
According to Aydin et al. 2005
precipitation is a significant factor for
predicting nosemosis in wet regions. They
emphasized that high precipitation regions act
as reservoirs for N. apis.
Increase in rainy and cloudy days has been

reported as the main cause of high infection
rate to N. apis in spring 2003 in Urmia region
(Tavassoli et al., 2009). Based on their
opinion, rainy and cloudy weather causes the
honeybees to stay more often in hives and
subsequently spore excretion and its intake
increases.
It is noteworthy, that nosemosis are created
by N. apis in special conditions. Cold winter,
high rainfall, poor management of the apiary
especially in winter, other parasitic diseases
and agriculture pesticide are risk factors that
increase susceptibility of honeybees to N. apis
(Razmaraii and Karimi, 2010).
In conclusion, the results of this study
revealed that nosemosis is a potential threat for
the beekeeping industry in this region.
Therefore, it is recommended that combination
of Fumagillin treatment and sterilization of
apicultural equipments be used for control of
nosemosis.
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ﺑﺮﺭﺳﻲ ﺁﻟﻮﺩﮔﻲ ﺑﻪ ﻧﻮﺯﻣﺎ ﺁﭘﻴﺲ ﺩﺭ ﺯﻧﺒﻮﺭﺳﺘﺎﻥﻫﺎﻱ ﺍﺳﺘﺎﻥ ﺧﺮﺍﺳﺎﻥ ﺷﻤﺎﻟﻲ ،ﺍﻳﺮﺍﻥ
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ﭼﻜﻴﺪﻩ
ﻧﻮﺯﻣﺎ ﺁﭘﻴﺲ ﻳﻚ ﺍﻧﮕﻞ ﺩﺍﺧﻞ ﺳﻠﻮﻟﻲ ﺍﺟﺒﺎﺭﻱ ﻣﺘﻌﻠﻖ ﺑﻪ ﺷﺎﺧﻪ ﻣﻴﻜﺮﻭﺳﭙﻮﺭﻳﺪﺍ ﺍﺳﺖ .ﺍﻳﻦ ﺍﻧﮕﻞ ﻋﺎﻣﻞ ﺍﺻﻠﻲ ﺍﻳﺠﺎﺩ ﻧﻮﺯﻣﻮﺯﻳﺲ ﺩﺭ ﺯﻧﺒﻮﺭﻋﺴﻞ
ﺑﻮﻳﮋﻩ ﺯﻧﺒﻮﺭ ﻋﺴﻞ ﺍﺭﻭﭘﺎﻳﻲ ﻣﻲ ﺑﺎﺷﺪ .ﻧﻮﺯﻣﻮﺯﻳﺲ ﺑﺎﻋﺚ ﺗﻌﻮﻳﺾ ﻣﻠﻜﻪ ،ﻛﺎﻫﺶ ﺗﻮﻟﻴﺪ ﻋﺴﻞ ﻭ ﻛﺎﻫﺶ ﺟﻤﻌﻴﺖ ﻳﻚ ﻛﻠﻮﻧﻲ ﻣﻲ ﮔﺮﺩﺩ .ﺩﺭ ﻣﻄﺎﻟﻌﻪ
ﺣﺎﺿﺮ ﺗﻌﺪﺍﺩ  54ﺯﻧﺒﻮﺭﺳﺘﺎﻥ ﺑﻪ ﺻﻮﺭﺕ ﺗﺼﺎﺩﻓﻲ ﺩﺭ ﺩﻭ ﺑﺎﺯﻩ ﺯﻣﺎﻧﻲ ﻓﺮﻭﺭﺩﻳﻦ ﺗﺎ ﺗﻴﺮﻣﺎﻩ ﺳﺎﻝ  1390ﻭ ﻓﺮﻭﺭﺩﻳﻦ ﺗﺎ ﺗﻴﺮﻣﺎﻩ ﺳﺎﻝ  1391ﺩﺭ ﺍﺳﺘﺎﻥ
ﺧﺮﺍﺳﺎﻥ ﺷﻤﺎﻟﻲ ﻧﻤﻮﻧﻪ ﺑﺮﺩﺍﺭﻱ ﺷﺪﻧﺪ .ﺑﺮﺍﻱ ﺗﻌﻴﻴﻦ ﺁﻟﻮﺩﮔﻲ ﺑﻪ ﻧﻮﺯﻣﺎ ﺁﭘﻴﺲ ،ﻧﻤﻮﻧﻪ ﻫﺎﻱ ﮔﺮﻓﺘﻪ ﺷﺪﻩ ﺩﺭ ﺁﺯﻣﺎﻳﺸﮕﺎﻩ ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻨﺪ .ﺩﺭ
ﻧﻤﻮﻧﻪ ﻫﺎﻱ ﮔﺮﻓﺘﻪ ﺷﺪﻩ ﺍﺯ  30ﺯﻧﺒﻮﺭﺳﺘﺎﻥ ﺩﺭ ﺑﻬﺎﺭ ﺳﺎﻝ  1390ﺁﻟﻮﺩﮔﻲ ﺑﻪ ﻧﻮﺯﻣﺎ ﺩﻳﺪﻩ ﻧﺸﺪ ﺩﺭ ﺣﺎﻟﻴﻜﻪ ﺩﺭ  12ﺯﻧﺒﻮﺭﺳﺘﺎﻥ ﺍﺯ  24ﺯﻧﺒﻮﺭﺳﺘﺎﻥ ﻧﻤﻮﻧﻪ
ﮔﻴﺮﻱ ﺷﺪﻩ ﺩﺭ ﺑﻬﺎﺭ ﺳﺎﻝ  1391ﺁﻟﻮﺩﮔﻲ ﺑﻪ ﻧﻮﺯﻣﺎ ﺁﭘﻴﺲ ﻣﺸﺎﻫﺪﻩ ﺷﺪ .ﻣﻘﺎﻳﺴﻪ ﻣﻴﺰﺍﻥ ﺑﺎﺭﻧﺪﮔﻲ ﺩﺭ ﺩﻭ ﺩﻭﺭﻩ ﺯﻣﺎﻧﻲ ﻧﻤﻮﻧﻪ ﮔﻴﺮﻱ ﻧﺸﺎﻥ ﺩﺍﺩ ﻣﻴﺰﺍﻥ
ﺑﺎﺭﻧﺪﮔﻲ ﺩﺭ ﻣﻨﻄﻘﻪ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ،ﺩﺭ ﺑﻬﺎﺭ  1391ﺩﺭ ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﻣﺪﺕ ﻣﺸﺎﺑﻪ ﺳﺎﻝ ﻗﺒﻞ  %53ﺍﻓﺰﺍﻳﺶ ﺩﺍﺷﺘﻪ ﺍﺳﺖ .ﻧﺘﺎﻳﺞ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺍﺭﺗﺒﺎﻁ
ﻣﺴﺘﻘﻴﻢ ﻣﻴﺰﺍﻥ ﺑﺎﺭﻧﺪﮔﻲ ﺑﺎ ﻣﻴﺰﺍﻥ ﻓﺮﺍﻭﺍﻧﻲ ﺁﻟﻮﺩﮔﻲ ﺑﻪ ﻧﻮﺯﻣﺎ ﺭﺍ ﻧﺸﺎﻥ ﺩﺍﺩ .
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