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The correlation between the content of phenolic compounds,
antioxidant capacity, and diastase activity of honey with its biological
effects and medicinal properties. Introducing h-PAD score to determine
the quality and ranking of medicinal honey

A. Zarban!* S. Nasseri®*, GR. Anani Sarab?, E. Chamani'® A. Rezaei
arimanit®, M. khorashadizadeh®, ME. Vahedi Darmian® S. Karbasi?* B.
Zamani**, Y. Mohammadi*, M. Honarbakhsh*

1. Department of Clinical Biochemistry, Birjand University of Medical Sciences, Birjand,
Iran

2. Department of Molecular Medicine, Birjand University of Medical Sciences, Birjand, Iran
3. Department of Biotechnology, Birjand University of Medical Sciences, Birjand, Iran

4. Research and Development Unit of Kavosh Arian-Azma Company, Science and
Technology Park, Birjand, Iran

Since ancient times, honey has been known as a valuable food and medicine, and
the public and the consumers place a lot of emphasis on its naturalness and
effectiveness. Today, various methods are offered to evaluate the quality of honey.
The available methods mainly include checking the physicochemical properties of
honey, such as moisture content, ash, glucose, fructose, sucrose,
hydroxymethylfurfural (HMF), proline, and diastase activity, which has been
confirmed by national and international reputable organizations. Besides these
characteristics, there are other important indicators such as the content of phenolic
compounds, antioxidant capacity, and diastase enzyme activity, which can indicate
the high biological importance, and medicinal properties of honey in addition to its
nutritional value. One hundred and sixteen honey samples were collected from
different sources and the level of phenolic compounds, antioxidant capacity, and
diastase enzyme activity were measured using Folin-Ciocalteu, DPPH, and iodide
methods, respectively. Different honey samples were later scored and ranked with
the model provided by Kavosh Arian Azma Company (h-PAD score). Honey
samples with high, medium, and low h-PAD index were selected for further
evaluations. Using these honey samples, the research teams assessed the honey’s
liver protective effects, anti-inflammatory, anti-gastric, ulcer and wound healing
properties in rat models, as well as anti-UV, anti-microbial, anti-parasitic, and anti-
cancer effects on colon, skin, and breast cancer cell lines. The level of phenolic
compounds of various types of honey varied from 38 to 550 mg equivalent of gallic
acid in 100 g honey. Also, the antioxidant capacity ranged from zero to 296 mg
Trolox equivalent in 100 g honey, and diastase activity varied from 50 to 290 units
per liter. Based on these results, the calculated h-PAD score was between 9.3 and
308.5. Based on PAD Scoring system, out of 116 honey samples, five were rated as
very poor honey, 55 were recognized as weak honey samples, 36 honey samples
categorized as average, 13 honey samples were good, two were ranked as very good
and finally five honey samples were categorized as excellent samples. All the
experimental studies conducted by research teams showed that honey samples with
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high h-PAD index represented with much more effective biological and medicinal
properties than average and weak honeys (p < 0.05). According to the present
report, it seems that the phenolic compound content, antioxidant capacity, and
diastase activity analyzes and the consequently h-PAD index can be used to
determine the quality of different honey samples and assist in its ranking in terms of
honey’s medicinal and biological values. h-PAD scoring system also helps in
determining the freshness of honey and to some extent cases of fraud in the
production and supply of honey. h-PAD index can introduce a standard criterion for
the ranking of honey samples for therapeutic and medicinal purposes by the
consumers, traditional medicine experts, and companies producing honey-based
health and cosmetic products.

Key words: Medicinal honey, Phenolic compounds, Antioxidant capacity, Diastase
enzyme, h-PAD score
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Investigation of the probiotic properties of Lactobacillus
plantarum and Lactobacillus kunkeei isolated from honey

Naser Tajabadi’

1.Department of Honey Bee, Animal Science Research Institute of Iran, Agricultural
Research Education and Extension Organization, Karaj, Iran

Probiotics are living and especific microorganisms that, by settling in the gastro-
intestinal tract, can improve the microbial balance in order to increase their
usefulness and prevent the growth of non-beneficial microorganisms and pathogens.
The use of probiotics in the beekeeping industry increases the growth rate and
improves the feed conversion ratio, disease resistance, and honey production. In this
research, the probiotic properties of bacteria Lactobacillus Kunkeei and
Lactobacillus plantarum, which were isolated from honey and identified by gram
staining, catalase test, and molecular methods, were evaluated. For this porpose,
diagnostic tests including resistance to acid, bile salts, and gastric juice (pepsin
and trypsin), the lack of hemolytic activity, and the possibility of L-
arginine hydrolysis were used. Results showed that Lactobacillus plantarum and
Lactobacillus kunkeei isolated from honey are safe strains and have high tolerance
to low pH and bile salt in digestive conditions, resistant to pepsin and trypsin, lack
hemolytic activity, and L-arginine hydrolysis. Therefore, they could be considered
as new probiotic strains for use in honeybee, livestock nutrition and food industries
as well
Keywords: honey bee, honey, Lactobacillus plantarum, Lactobacillus kunkeei,

probiotic
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Evaluation of Probiotic Properties of Lactic Acid Bacteria Isolated
from Honeybees (Apis mellifera) Gut

Naheed Mojgani', Mojtaba Moharrami!, Hossein Modeerosta', Masoumeh
Bagheri?, Maryam Torkaman?

1. Razi Vaccine and Serum Research Institute-Agricultural Research, Education and
Extension Organization, Iran

Among the bacterial symbionts residing in honeybee's gut, Lactic Acid Bacteria
(LAB) are of utmost importance showing direct impacts on the health of their host
by modulating the gut microbial flora and are termed as probiotic bacteria. These
bacteria are able to prevent the growth of pathogens owing to their acidifying
ability, and hence, play important role in maintaining the health of the host.
Different Lactobacillus and Enterococcus species as acid producing bacteria
(Probiotics) have a number of applications. Owing to the importance and health
benefits of LAB for honeybee and its products, isolating and identifying these
bacteria from this insect is of major importance. The objectives of this research
were to isolate and identify LAB from different parts of the intestinal tract of
honeybees collected from Alborz province, and to characterize their probiotic
properties. In this study, LAB species were isolated from different parts of
honeybee's gut and identified to species level by 16SrRNA sequencing. According
to the results, honeybee's gut was comprised of Lactobacillus acidophilus (1),
Lacticaseiobacillus casei (1), Lactiplantibacillus plantarum (2), Lactobacillus apis
(1), Enterococcus faecium (1), and Pediococcus acidilactici (1). The isolates were
characterized for their probiotic properties. Results indicated that isolates were able
to resist acidic conditions (pH 2.5 and 4) and high bile salt concentrations (0.5, 0.7,
and 1%), and also had significant antibacterial activity. Survival rate of the isolates
in simulated intestinal conditions was significantly (p < 0.05) greater compared to
simulated gastric conditions. L. plantarum and L. apis showed highest resistance in
simulated intestinal and gastric conditions, while based on statistical analysis, L.
casei and L. apis had highest aggregation, and hydrophobicity scores. Based on
obtained results, the identified bacteria owing to their antibacterial potential might
be suitable alternatives to antibiotics. Moreover, as a probiotic, they could improve
the health of honeybee.

Keywords: Lactic acid bacteria, probiotic, honeybee, Enterococcus, Pediococcus
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Evalution of the diversity of lactic acid bacteria isolated from honey and the
digestive tracts of bees and the probiotic ability of the isolates and their effect
on some functional and qualitative parameters of the colonies

Alireza Moradi® Daruosh Alipour?, Naser Tajabadi®

1. Boali Sina University, Hamedan

2. Associate Professor Boali Sina University, Hamedan

3. Department of Honey Bee, Animal Science Research Institute of Iran, Agricultural
Research Education and Extension Organization, Karaj, Iran

This study aimed to isolate lactic acid bacteria from gastrointestinal tract of honey
bees (Apis mellifera) and assess the probiotic potential of isolates, and their effect
on some performance parameters of colonies. Therefor, 10 colonies from the apiary
with one hundred bee colonies were randomly selected and used for sampling.
Twenty worker bees were collected from each colony and transferred to the
laboratory under complete comfort and ventilation conditions. The bees'
gastrointestinal tract was completely isolated under carbon dioxide flushing. The
guts were cultured in MRS medium and different colonies were selected. Liquid-
solid periodic cultures were repeated up to eight steps to achieve pure cultures.
Finally, gram-positive, catalase, and hemolysis negative samples were isolated and
identified based on phylogenetic analysis. Based on16s rRNA sequences, G1 isolate
(MA4 strain) was 99% similar to Pediococcus acidilactica. G2 isolate was not
sequenced due to technical problems in sending samples abroad. Isolate G3 (strain
MADS) was 99% similar to Pediococcus acidilactica strain 8185. The strain MA14
isolated from the bees' gastrointestinal tract during the summer under anaerobic
conditions was 97% similar to HM75-1 strain Pediacocus pentosus, which was
named as G4. The isolate H2 strain (MA11l) was 99% similar to Pediococcus
pentosus strain MW376202, the isolate H3 strain (MA11l) was 99% similar to
Pediococcus acidilactica strain MW405457, and the isolate H5 strain (MA12) was
97% similar to Pediococcus sp. L-2 KR153187 strain MW405487. These bacteria
were registered in the Gene bank (NCBI) with accession number of MW376601,
MW376904, MW376896, and MW405566, respectively. In vivo and field studies
showed the positive effects of treatment with the isolates by spraying on the frames
and bacterial culture mixed in sugar syrup on oviposition rate, production
performance, and hygienic behavior of the bees. Comparison of treatments with
Duncan's multiple range test (p < 0.05) showed that population size, oviposition
rate, and hygienic behavior in all experimental treatments were significantly
different from those in control treatment. However, control treatment had a
significant difference in honey reserves due to low oviposition rate and less nectar
consumption compared to experimental treatments.

Key words: Honeybees, Pediococcus, Hygienic behavior, Probiotics
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Quality investigation of Iranian bee venom in some areas

R. Noori!, R. Sepehri?, B. Farajmand?®

1 .Department of Animal Science, School of Agriculture, Master's student in bee breeding,
Zanjan University, Zanjan — Iran.

2 Department of Animal Science, School of Agriculture, PhD in genetics and animal
breeding, Assistant Professor, Zanjan University, Zanjan, Iran.

3. Department of Chemistry, College of Science, PhD in Analytical Chemistry, Associate
Professor, University of Zanjan, Zanjan, Iran.

Honey bee venom, as one of its most important products, is widely used in the field
of medicine and pharmaceuticals. Several factors such as breed, age, season,
botanical source, etc. can affect the amount of venom production and its
compounds. So far, no research has been done on the amount of Iranian bee venom
compounds. The aim of the present study was to investigate the amount of three
important peptide compounds (melitin, phospholipase A2, and apamin) in Iranian
honey bee venom. Venom samples were collected from four apiaries (three samples
from each apiary) located in different areas with different botanical source
(predominant) . The areas had dominant source of sunflower, various foothills
plants, corn, and alfalfa. The apiaries were located in the mentioned areas for at
least two months. Collection of venom was carried out by a standard venom
collector device. Venom samples were sent to the laboratory to measure the three
intended peptides. The data were analyzed in a completely randomized design with
four treatments and three replications. Based on the results, the average amount of
melittin, phospholipase A2, and apamin were 40.25+8.37%, 11.66+2.77, and
2.31+0.55%, respectively. The amount of mellitin in second treatment (various
foothills plants) was estimated 52.04%, which was significantly higher than other
treatments. The next three treatments were not significantly different. The second
treatment, although, had the highest amount of phospholipase A2 and apamin, but
this superiority was not statistically significant. It seems that this can be related to
the varied and special botanical source in the area. The comparision of the main
components of Iranian bee venom was done for first time in present study, and it is
necessary to conduct more research in this field. If the results are confirmed, the
mountainous areas can be introduced as the best places for production of high-
quality bee venom.

Key words: Bee venom, Melitin, Phospholipase A2, Apamin, Vegetation
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Evaluation of the therapeutic properties of Iranian Jujube honey
against Helicobacter pylori

Sh. Parichehreh?, Gh. Tahmasbi?, P. Khaki?, M, Eslampanah?

1. Honey Bee Research Department, Animal Science Research of Iran, Agricultural
Research, Education and Extension Organization, Karaj, Iran.

2. Department of microbiology research, Razi Institue, Agricultural Research, Education and
Extension Organization, Karaj, Iran.

Iranian men are susceptible to gastrointestinal cancer caused by Helicobacter
pylori. It is very imperative to find effective methods to control this bacterium as
there are currently no effective treatments available for it. A wide variety of
pathogens have been shown to be susceptible to the antimicrobial properties of
honey. In this study, 15 honey samples from various floral and geographical origins
were compared for their antimicrobial efficiency against H. pylori. Honey samples
were analyzed in terms of phenolic and flavonoid content, followed by atomic
absorption measurement of protein concentration and mineral content. Furthermore,
antibacterial activity was assessed in mice's gastrointestinal tracts both in vitro and
in vivo. A statistical analysis of the honey samples revealed significant positive
correlations between antioxidant and antimicrobial activity. In vitro testing revealed
antimicrobial activities in all samples, particularly Jujube honey. It is most likely
that the differences in antimicrobial activities observed between honey samples
were a result of the flora of the plants and also the geographic region from which
the honey samples were collected. Based on these results, Jujube honey from
Bushehr could prevent and cure infections and inflammation caused by the bacteria
H. pylori in the gastrointestinal tract. Along with other methods available, this
capability can be applied to control H. pylori. Considering the unique characteristics
of Iranian Jujube honey and its ability to be comparable with New Zealand Manuka
honey in international markets, conducting more research on this honey seems very
necessary.

Key words: Helicobacter pylori, Kenar honey, antimicrobial, digestive system
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The effect of fermented pollen supplementation on honey bee functional
traits in Iranian honey bees

S. Nemati !, M. Mokhber 2, M. Ghafari 2, Gh. Tahmasbi 3, H. Kalilvandi
Behrouzyar 2

1.Graduated of MSc. in Animal Science, Department of Animal Science, Faculty of
Agriculture, Urmia University, Urmia, Iran

2. Assistant Professor, Department of Animal Science, Faculty of Agriculture, Urmia
University, Urmia, Iran

3. Professor, Honey Bee Department, Animal Science Research of Iran, Agricultural
Research Education

Royal jelly is one of the most valuable products of honeybee colonies and is
secreted by the mammary (hypopharyngeal) and mandibular glands of worker bees
at the age of 6 to 12 days. Complementary nutrition and the use of pollen
supplements and substitutes play an important role in increasing the quantity and
quality of royal jelly. At present, beekeepers often use unprocessed pollen produced
using traditional methods and modular formulations of supplements. Therefore, the
aim of this study was to investigate the effect of fermented pollen supplementation
on royal jelly production and larval acceptance percentage in lIranian bee (Apis
mellifera meda). The experiment was performed in an apiary located in Marivan
city and lasted for 30 days in summer season. The experimental treatments included
1) control (sugar syrup), 2) pollen patty (raw pollen, powdered sugar, and honey) +
sugar syrup, 3) unfermented pollen supplement + sugar syrup, 4) supplemented
with fermented pollen + sugar syrup. Royal jelly production (g) and larval
acceptance (%) were measured and estimated during the month of august of 2020.
The collected data were analyzed in a completely randomized design using SAS
software and GLM procedure. The results showed that the effect of different
experimental treatments on the amount of royal jelly produced (g) was statistically
significant and the highest production of royal jelly was related to the treatment
containing fermented pollen supplement. Also, the highest mean percentage of
larval acceptance (97.58%) was obtained in the treatment containing fermented
pollen. The results revealed that there is a positive correlation between the two
traits. In conclusion, using fermented pollen or a source of fermented protein is
beneficial for the economic performance of apiaries.

Keywords: Apis mellifera meda, Royal jelly, Pollen, Fermentation,
Hypopharyngeal gland
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Effects of different levels of apple cider vinegar on brood rearing of Iranian
honey bee colonies (Apis mellifera meda)

Ali Asghar Yaghobi?, Ehsan Salehifar?, Mujtabah hosseinppour Mashadi?

1. Master's student, Department of Animal Science, Animal Nutrition, Islamic Azad
University, Mashhad branch.

2. Department of Agricultural Sciences, Mashhad Branch, Islamic Azad University,
Mashhad, Iran.

3. Associate professor Department of Animal Science, Mashhad Branch, Islamic Azad University,
Mashhad, Iran

In this research, the effect of different levels of apple cider vinegar on the amount
of brood rearing in Iranian honey bee colonies was investigated. For this purpose,
16 colonies were selected from an apiary and were matched as much as possible in
terms of adult bee population, larval population, queen age, and pollen and honey
reserves. The colonies were divided into four groups (treatments) and four colonies
were considered for each treatment. The colonies were fed with sugar syrup (1:1)
containing levels of 2.5, 5 and 7.5 percent apple cider vinegar. The control colonies
were treated with sugar syrup without apple cider vinegar. The statistical analysis of
the data was done with the help of SAS software. A significant difference was
observed between the treatments (P < 0.02) and the highest amount of newborn
rearing was observed in the colonies that were fed with sugar syrup containing five
percent apple cider vinegar. The lowest level of effect related to the control
treatment, which had syrup without apple vinegar, was recorded. Based on this, it
can be concluded that feeding the colonies with sugar syrup containing five percent
of apple cider vinegar increases the level of raising larvae.

Keywords: Honeybee, apple cider vinegar, queen, colony
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Investingating the effect of the type of pole on the amount of royal Jelly
production in bojnord city

K. Vahidi!, Z. Sajadi?3, A. Vahidi®**

1. Ferdowsi University of Mashhad

2. Payam Noor University, Bojnord branch

3. North Khorasan Tikan Shahd CompanP/

4. Islamic Azad Univesity, Aliabad Katul branch

Royal jelly also known as Royal bee jelly, is secreted by the hypopharyngeal glands
of nurse worker bees when they are 2 to 12 days old, and is the main food of bee
queen throughout her life, and to worker male bees in the early stages of their
development. This substance is rich in variety of vitamins, sugars, proteins, a
number of fatty acids, and a hydroxydecanoic antibiotic. Royal jelly is a
homogeneous substance with a thick liquid consistency; its color is milky white and
has a special sour, sweet and spicy taste. Considering the low amount of royal jelly
production in Iran, therefore, it is very important to investigate the factors affecting
the amount of royal jelly production. In this research, the effect of the type of jelly
harvesting pole (twin and single pole) on the amount of harvesting from a specific
hive in Bojnord city was investigated. Five hives with same conditions including,
climate, nutrition, population density and queen breed were selected and two poles
in one row were grafted and placed at a certain distance from each other on the
royal jelly frame, placed inside the hives. After 72 hrs royal jelly was taken and the
results recorded. The average amount of harvest in 10 periods was determined for
each type of pole. The obtained results showed that based on the climate of Bojnord
city in the hot season, the use of two-row poles will reduce the amount of harvest
compared to teo single-row poles fro certain hives, and the reduction is
approximately 30%. The reason for this decrease is the lack of enough space for
activity of the worker bee in the cells

Keywords: Pole, royal jelly, beehives, worker bees, double row, single row
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Investigating the effects of using different levels of linoleic acid in pollen
substitutes on some reproductive and production traits in Iranian
honeybee colonies (Apis melifera meda)

L. Taghavi!, M. Mokhber?, M. Ghaffari?, H. Khalilvandi Behroozyar?, R.

Jorjani?

1. M.Sc. Student, Department of Animal Science, Faculty of Agriculture, Urmia University,
Urmia, Iran.

2. Department of Animal Science, Faculty of Agriculture, Urmia University, Urmia, Iran.

3. Graduated M.Sc. Student, Department of Animal Science, Faculty of Agriculture, Urmia
University, Urmia, Iran.

This study investigates the effect of evaluation of different levels of linoleic acid
(LA) on the Iranian honeybee (Apis melifera meda) in the form of a completely
randomized design with 5 treatments and 5 repetitions. The experiment was
conducted in Saghez, under the supervision of the Animal Science Department of
Urmia University. Initially, twenty-five honeybee colonies were homogenized in
terms of the sorority queen, adult population (six complete frames), laying area and
amount of pollens and honey storage in colonies. The investigated treatments
included: 1) control or diet A [a basic diet including corn flour, beer yeast, soybean
flour, sugar powder, mineral supplement, and of a vitamin supplement and enough
diluted honey]; 2) diet B with basic diet + 2% linoleic acid (LA); 3) diet C basic
diet + 4% LA; 4) diet D the basic diet + 6% LA, and 5) diet E the basic diet + 8%
LA. The palatability of the diet, adult population, Population of newly hatched,
queen egg laying area, birth weight, and honey production were measured. The
results showed that different experimental treatments had a significant effect
(p<0.05) on all studied traits including the diet palatability, queen spawning rate,
adult population, worker birth weight, honey production. Almost in all cases, the
highest performance was related to D diets (with 6% LA level) compared to A and
B diets. In general, result indicated a positive effect of higher linoleic acid level (up
to 6%) in pollen substitutes on diet palatability, studied production and reproductive
traits in honeybee colonies, compared to diets with lower levels of LA (up to 2%).
Therefore, pollen substitutes with higher amount of LA (6 %) is recommended for
the apiculture industry.

Keywords: Iranian honeybee, Linoleic acid, Reproductive traits
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The effect of Graded Levels Oleic Acid on some Production and
Reproduction Traits of Honey Bee (Apis Mellifara)

H. SHabikian?!, Z. Ansari pir sarai?, A. Timuri yansari?, R. Jorjani?

1. Graduated.M.Sc. Student, Department of Animal Science, Faculty of Agriculture, Sari
University, Sari, Iran.

2. Department of Animal Science, Faculty of Agriculture, Sari University, Sari, Iran.

3. Graduated M.Sc. Student, Department of Animal Science, Faculty of Agriculture, Urmia
University, Urmia, Iran.

This research project was conducted to evaluate the nutritional effects of different
levels of oleic acid on the amount of queen spawning, estimation of adult and
worker bees, working-bees birth weight, honey production, fat and protein Carcass
experimental with different diets in a completely randomized design with 5
treatments and 6 replicates in the desert on the honey bees (Apis mellifera ) in Qatari

village located in shahrood city was done. Colonies in terms of population, the
queen sister of the same age and the amount of honey were assimilated.
Experimental treatments including: 1. Control group (A) with basal diet containing
corn gluten meal, soya flour, beer yeast, sucrose, sodium citrate, choline chloride
and calcium carbonate 2. Group (B) with basal diet plus 2% acid oleic 3. Group (C)
with base diet plus 4% acid oleic 4. Group (D) with basal diet plus 6% acid oleic 5.
Group (E) with basal diet plus 8% acid oleic. Comparison between experimental
treatments indicated that dietas in long term had significant effect on spawning rate
(P < 0.05). The highest spawning rate belonged to treatment B and the least
belonged to treatment A. Based on the obtained data from the statistical analysis,
the effect of experimental diets on the estimation of adult worker bees was
significant (P (0.05). The highest population and newborn respectively related to
colonies consuming diets of groups B, C, D, and The least population and the
newborn related to consumer colonies diet of groups E and A. Effect of dietas on
the amount of honey production was significant (P < 0.05). The highest average of
honey production was related to diet B and the least was related to diet E. The
pollen replacement diet remarkbly affected on birth weight of the born working
bees (P < 0.05). The highest birth weight was related to diet B and the least was
related to diet E. The results of statistical analysis of the data show that the
treatments have a significant difference in fat and carcass protein percentage (P <
0.05). The highest percentage of carcass fat related to treatments A and E and least
was related to treatment B. The highest percentage of carcass proteins related to
treatments A and E and the least related to treatment B.

Key Words: Queen spawning, Honey Bees, Body Weight, Oleic Acid, Population Working

Bees, Fat and Carcass Protein.
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Application of sequencing technique in honey bee genome analysis
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1. Research Assistant Professor from Animal Science Research Department, Fars
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Education and Extension Organization (AREEQ), Shiraz, Iran.

2. Honey Bee Research Department, Animal Science Research Institute of the country,
Agricultural Research, Education and Extension Organization, Karaj, Iran.

3. Ph.D. Agricultural Entomology of Ahvaz Shahid Chamran University and University
lecturer.

4. Poultry farming and Production Management, Islamic Azad University of Garmsar, the
expert of Fars Province Agricultural Jihad Organization, Agricultural Research, Education
and Extension Organization (AREEO), Shiraz, Iran.

Sequencing technique is a comprehensive method for whole genome analysis. The
rapid reduction of sequencing costs and the ability to generate large amounts of data
with today's sequencers have made the sequencing technique a powerful tool for
genomic research. The whole genome sequencing technique has advantages such as
high resolution, base-by-base view of the genome, identification of large and small
variants that are ignored by targeted approaches, and identification of high-powered
variants for subsequent expression and regulatory mechanisms studies. This
technique produces a large amount of data in a short period of time to support the
assembly of new genomes. The whole genome sequence of Apis mellifera was
generated in 2011 with 8X coverage using 454 platforms (Ascension number in
gene bank: GCA _000002195). Also, the latest version of the whole genome
sequence of Apis mellifera in 2018 with 192 X coverage was produced using the
PacBio platform; 10X Chromium; Phase Genomics HiC; Bionano (Ascension
number of genome reference assembly: GCF_000002195.4). Both versions of this
honey bee genome have 16 chromosomes. Recently, the whole genome sequencing
technique has been used to investigate the genetic structure of different honey bee
species. Also, the whole genome analysis of some European honey bee breeds
showed genes related to the defense system, resistant to the varroa mite and useful
beekeeping traits. The use of modern molecular genetic technologies, especially in
situations where the levels of genetic differences within and between populations
and their degree of purity or admixture are not available, can identify the genetic
characteristics of populations and plan for protecting of them is of great help.
Therefore, it is necessary to use the sequencing technique to analyze the genome of
most breeds of the European honey bee species, especially the Iranian honey bee or
Apis mellifera meda, in order to determine its genetic structure for the design of
conservation and breeding programs.

Key words: Whole genome sequencing, Honey bee, Genetic structure.
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The effect of different levels of dietary supplements on reproductive
traits, productions and behavioral characteristics of European
honeybees (Apis mellifera)

S. Shadmehr?!, M. Chamani?, N. Tajabadi?, A.A. Sadeghi!, A. Seidavi®

1. Department of Animal Science, Science and Research Branch, Islamic Azad University,
Tehran, Iran

2. Department of Honeybee, Animal Science Research Institute of Iran (ASRI), Agricultural
Research Education and Extension Organization (AREEO), Karaj, Iran

3. Department of Animal Science, Faculty of Agriculture, Rasht Branch, Islamic Azad
University, Rasht, Iran

In this research, different levels of dietary supplements were evaluated on the
general and behavioral parameters of the European honey bee (Apis mellifera). 15
honey bee hives were evaluated in 3 treatments and 5 repetitions in the form of a
completely randomized design during 86 days. each repetition included one modern
Langstroth hive. The first treatment (control) received 500 mg of syrup without
dietary supplement, the second treatment received 500 mg of syrup containing o

grams of dietary supplement and the third treatment received 500 mg of syrup
containing 10 mg of dietary supplement per day. Quantitative and qualitative
factors of venom and honey, the population and behavioral characteristics were
evaluated. The obtained results showed that different levels of dietary
supplementation significantly increases the colony population, reproduction rate
and venom amount (P < 0.01). Diastase activity of the protein content and the
sucrose content showed a significant increase with both levels of dietary
supplementation (p < 0.05). The amount of honey and melitin in the third treatment
showed a significant increase (p < 0.05). With both levels of oral supplementation,
the general behavior of bees significantly improved (P < 0.01). Aggressive behavior
was significantly reduced in the third treatment (P < 0.01). Generally, 10 grams of
supplements in the third treatment improved performance compared to 5 grams of
dietary supplements used in the second treatment.

Keywords: Colony population, Honey-venom, Melitin-aggressive, Behavior-
honey bee
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Effect of pollen substitute on the body weight and characteristics of bee
queen spermatheca

E. Azadi !, Z. Nemati? , M. Sheikhlou 2

1. MSc graduate student, department of animal science, Faculty of Agriculture and Natural
Resources, University of Tabriz, I.R. Iran
2. Associate Prof., Department of Animal science, Ahar Faculty of Agriculture and Natural
Resources, University of Tabriz, I.R. Iran.

The quality of honeybee queen is a critical factor in colony performance. The
quality characteristics of the queen can be evaluated through traits such as the birth
weight of the virgin queen, fertile queen weight and spermatheca characteristics.
The improvement of such characteristics largely depends on feed provision of
queen nurse colonies also known as cell building colonies. The purpose of this
study was to improve the quality of the queen by using pollen substitute diet in the
queen cell builder colonies 15 days before grafting. The experimental treatments

included the following three diet groups: 1- control diet (without pollen substitute
diet), 2- pollen substitute diet containing 5% /protein supplement, 3- pollen

substitute diet containing 10% 7protein supplement. Qualitative traits including

weight of newly emerged queens, weight of fertile queen after spawning, size and
weight of spermatheca and spermatheca level were measured by standard method.
The obtained data was analyzed using SAS statistical software and means were
compared with Duncan multivariance method. The results showed that the weight
of newly emerged queens in treatment groups, 5% (0.198g) and 10% (0.203g), was
significantly more than the control group (0.165g). Also, the body weight of fertile
queens in two treatment groups of 5 and 10% pollen substitute (0.220 and 0.2399)
was significantly higher than the control group (0.187g). The weight of
spermatheca in the queens fed pollen substitute was more than that of the control
group, but the mean of this trait was not significantly different between the two 5
and 10% substitute diet groups. Feeding the pollen substitute diet increased the size
of spermatozoa in fertile queens. The level of spermatheca also increased
significantly in the pollen substitute groups. The size of the spermatheca was
greater only in the third group than the other two groups. The finding of this
research showed that the use of pollen substitute diets in queen cell-forming
colonies at least 15 days prior grafting can significantly improve the quality of
queen. It can be concluded that bee breeders should use pollen substitute diets to
produce quality queens.

Key words: pollen substitute, fertile queen, spermatheca.
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Venom Composition of Honeybee Apis mellifera L. Affected by
Substitute Feeding

Khazaei, M.%, Ghaziani, F.}, Nehzati- paghaleh, G.%, Ghasemi, V.!

1. Division of Honey Bee, Department of Animal Science, Faculty of Agriculture, College of
Agriculture and Natural Resources, University of Tehran, Karaj, Iran

ghaziani@ut.ac.ir

In this study, the effect of feeding Apis mellifera L. bees with different levels of
crude protein on the production and composition of bee venom was investigated. In
addition, the effect of these diets on the survival rate, body weight, percentage of
protein and body fat of honey bees was evaluated. This research was conducted in
the apiary of the Faculty of Agriculture and Natural Resources of Tehran University
in five treatments and six replicates (honey bee colony) including three treatments
with 15, 20 and 25% raw protein, flower pollen treatment as a positive control and
diet without protein as a negative control. The total time of the feeding period lasted
6 weeks.

Changes in the population of adult and baby bees were measured after 42 and 56
days from the start of the experiment. The effect of diets on the body weight of bees
was significant and the highest value was related to the 15% pollen diet with 1.36%
body weight and the lowest value was related to the control diet with 0.9% weight.
Colonies were poisoned in two periods (45 and 60 days after the start of the
experiment) using a poisoner device equipped with electric shock, and its
quantitative and qualitative characteristics were examined. The collected venom
protein was measured by the Bradford method and the results showed that the effect
of the treatment on the amount of venom protein was significant. The highest
amount of venom protein was obtained in two periods of poisoning related to the
treatment of 15% pollen. In the second period of poisoning, with the beginning of
the summer season and the warming of the air and the reduction of natural pollen
sources, the amount of venom protein decreased in all treatments. The main
components of the venom were identified by HPLC on a C18 column using
gradient and mobile phase methods including ultrapure water and acetonitrile
(containing 0.1% formic acid) at a temperature of 30 degrees and with a UV
detector at a wavelength of 220 nm. The average of the main venom compounds
including melittin (48.7%), phospholipase A2 (16.4%) and apamin (2%) were
measured.

Keyword: venom, protein, pollen, phospholipase A2 , melittin.
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A fresh review on the cannibalism in honey bees: Influencing
Factors and how to control this phenomenon

R. Khoshro!, M. EImi?, K. Hasanpoor®, A. Mimandipoor*, Gh. Elyasi?, B.
Sepehri®, A. Javanmard?

1. PhD student in biotechnology, National Research Institute of Genetics and Biotechnology,
Tehran, Iran.

2. Animal Science Research Department, Agricultural Education and Extension Research
Organization, Tabriz, Iran

3. Department of Animal Science, Faculty of Agriculture, Tabriz University, Tabriz, Iran.

4. Academic staff member, National Research Institute of Genetics and Biotechnology,
Tehran, Iran

Email: a.Javanmard @tabrizu.ac.ir

From an ecological point of view, one of the most important tasks of each insect
member with social life is to perform specialized tasks individually while trying to
maintain the colony and survive. All strategies of foraging, reproduction and rearing
of the next generation of larvae, overcoming adverse environmental conditions and
confrontation with enemies or competitors are relevant. The phenomenon of
cannibalism is the feeding of part of the same species body, historically considered
an unusual and fortuitous phenomenon with the least ecological and evolutionary
importance. Originally, the reason for the occurrence of cannibalism was often
attributed to the unnatural conditions of the laboratory environment, but detection
of this phenomenon in the arthoroptera phylum should allow access to essential
nutrients that reduce intraspecific competition and regulate population densities in
natural environments that adapt to the distinct ones to have risen. Pollen is the only
source of protein in honey. When pollen flow is impaired, nurse bee nutrition is
compromised and the colony responds by reducing the neonatal population and
using protein from egg and larval tissue to make up for the protein deficiency.
Nowadays, bee cannibalism has been confirmed by techniques such as long-term
monitoring of hives in critical situations (sometimes natural and sometimes
artificial and laboratory). In modern beekeeping, which is based on higher-quality
production of honey and other bee products, cannibalism is eliminated by timely
feeding the colony and reducing the population of the next generation due to
cannibalism in critical situations of lack of pollen in the hive is prevented. In this
context, various pollen cakes have been proposed, the most important of which are
known as pollen supplements and pollen substitutes. Ingredients such as soybeans
in the form of powder, low-fat dry milk, dried egg yolk, honey, vinegar, sugar,
yeast along with the antibiotic oxytetracycline and some water in the form of pollen
substitute and the same ingredients with a slight twist instead of egg yolk, dried
pollen grains are pollen supplement (more valuable than pollen substitute), are
considered Common pollen cakes, which in modern beekeeping should be taken

into account by the beekeeper in order to harvest and ultimately make more profit.
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This review article attempts to acquaint readers with the phenomenon of

cannibalism in honeybees: the factors involved and how to control this
phenomenon.

Keywords: cannibalism, honey bee, lack of nutrients, causes of occurrence
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Sensory analysis of Iranian monofloral honeys

Mohammad Refahi!, Ahmed Moazi!

1. Research and development unit of Golden drop honey of Paradise plain Co., Mister honey
2. The research and development unit of Asal Qatre Talai Dasht Behesht Company, Mr. Asal

Sensory analysis of honey, which is also referred to as learning the language of
honey, can be used to complete melissopalynology, physicochemical and
phytochemical tests to determine the authenticity and quality of honey. Based on
sensory analysis, it is possible to identify the region and plant origin of honeys, as
well as some defects such as fermentation and sourness, impurities and determine
the quality of honey. This test can determine the level of customer friendliness and
consumers' interests towards the aroma and taste of each honey and is very
important in the honey market. The analysis is based on the evaluation and scoring
of organoleptic properties using the perception of visual, smell, taste and touch
senses. In a three-year comprehensive research in Misterhoney research and
development unit, more than 150 samples of monofloral honey from all over the
Iran were collected and subjected to sensory evaluation. The necessary care for the
naturalness, purity, handling and quality of honey was done by monitoring the
apiary and then confirming by laboratory tests via physicochemical tests (profile of
sugars, proline, diastase, HMF). Sensory analysis of honeys was done by three
sensory evaluators based on the sensory evaluation guidelines of Italian sensory
analysis experts. Finally, the sensory and organoleptic analysis form was completed
based on the indicators of visual evaluation, olfactory evaluation, taste evaluation,
clay binding, nectar predominance and evaluator's score for 30 samples of Iran's
single plant honey. In the following, the two-dimensional profile of the smell and
aroma of each single plant honey of Iran was completed according to the method of
Marcazzan et al. In this profile, 12 sensory indicators of honey including: intensity
of smell, saltiness, bitterness, sourness, sweetness, animal, herbal, chemical,
aromatic, warm, fruity and herbal were evaluated and for 30 samples of honey, each
of these indicators was scored from 0 to 10 was given. This research is the first
comprehensive study on the sensory evaluation of single plant honeys in Iran. It is
hoped that by using the results of this study, the field of quality measurement and
qualitative grading of Iranian honeys and the organization of the honey market will
be available in order to respect the rights of producers and consumers.

Keywords: Monofloral honey, Sensory analysis, Research and development,
Quality measurement

-Ya.

gy guat
o

1))



ICelalo o & 9 O lp) chueygs) e dhagh a)SiS Suaas)l 9 e o) oSS Cirogw

bedla, g LAl Jpl Jbg, Jj

Y .. VY &
S ol T 28y aosw
ORG (Sdi dagesd oKl s} (59L3 g pole 0aSily ¢ aLS Lwlid Cun) (655D (goomiih N
e BT gy cuisd oMb 0ykad s €8 15 drwgi g aiios Al Y

(Jpame SO0yl Caio cpl 295 9 61985 Camiio (NS lacuwlw slinly 0 pal dad S (b
S5oghiS Slex oy sloylol bl & (5376 4y Canl 422l purgume Sl (o8 G151 gy J5 Wy
ol @8l il VY Jlo 0 p 8ol v 5l o 4 L8 b Jlo o olS s i 5l sy J5 Mg
Oloagsis 4 (eaass slo Gajgel aabl 13 5 170 Jlo > cug ey & Jlsy J5 W5 (B (b 259
il 9 Jbay J5 a5 (a8l o ple sl 00 )08 (sl liasyo5 s 53 Jbg) J 45 )] g
oy olhl drsgs a5 3)15 3529 by canio (nl 3 2 e sl e bl )58 & paass sla
s s aly Sl Jbgy J5 g5 slassly g cunl aidle a2l JSitie Ly canio pl 3 Qb 9 ()58
sy 31 Sl Jbgy J5 QS sl asl Gy JooSS 5 e SIS bl sl 03503 il
St opl sla il )03 5Bl (o Sll Jlgy J5 (2958 Jlik 298 o cul Gl (o et )9S
oS (25 BB Jusy J5 51k gledl 5 (328 Jbsy J5) (20l Jbsy 5 dals (2 09)5 @ 5 o0
Slopd b Sledbl 395 58 (sla olRiylojl aw 13 Jbg) J5 (Jgol (i ol § (et CudS pas
P S g ol i (A M )S w395 (Sl Jbg) I3 Sled 9 29> ol e 5
J5 5 9 o8 Dl sl eSS 0 23 395 ¢ Ml (e slod il L lacie (alSilo] o
S el g 2B sl Sl il (g 3955 Gy W5 sl 4o pamss Y 9 lal by
Jo> 5 eSS Iyl bl aige) ) 38> oMbl 295 5 ol 4k 3 sl glom 5 Sl & Lo lissnis
JStze Slnl Jbgy J5 eadl o cpl il g 4 5 Cae d9uine Slacidi 3905 o)Ll Jlogy J5 J&
o9l g (o la cllad B o U o JSts GLulidylS 5 paasiie ik ollad (S 1)y 5l
9 @Bl b Jlingn B > caio opl Sladod o ale OMSUL ciyy5 9 Culos g Colio ()
9 Jiggn il (85 o slo Coles 5,508 (ale g (AL dnel> & St 5 Sliios sla )b
o SB Gassly Sl (el v (2B Jlgy J5 alals b 3959 <6553 9 28yl (ulid)lS (sl aolitsls
g ol Mg 4 yute )l cua 3 Jbgy J5 g sbisly 4 algy Sl g (aulels 98 (gilog)ls 5
5 eaass solKilesl aSis dbul g b olBdolojl )5 yitwe Hlulid ) g Cpmaastie (j5jgel ¢ dlig

Dy e St Sl Jbig) J5 Jl Coles 9 g a3 ool nl lacdld g Slanl (o ot

605955 il (o8l ol Jgy J5 e y355 1o 519 w8

gy guat
o

=)



AQ 1

<

B ICelals cung & 9 O lp) chmcyg) cobagh axSUS el 9 e llal)n 5SUS g Eﬁ“‘%ﬂ

Iranian Royal jelly, challenges and approaches

Mohammad Refahi!, Ahmed Moazi!

1. Research and development unit of Golden drop honey of Paradise plain Co., Mister honey
2. The research and development unit of Asal Qatre Talai Dasht Behesht Company, Mr. Asal

During the last decade, in line with the macropolicies of the beekeeping industry
and the withdrawal of this industry from single-product production, the production
of royal jelly has increased slightly, so that according to the official statistics of
National Jihad Agricultural Organization, the production of royal jelly has increased
from a few hundred kilos in previous years to more than 5000 kg in 2022. The
introduction of novel technical know-how to produce royal jelly in 2015 and
continued specialized training for beekeepers has improved the production of royal
jelly in the country's apiaries. Despite the increase in the production of royal jelly
and specialized training for beekeepers, there are very serious challenges in this
nascent industry, which has made sustainable development, investment and
acceleration in this industry difficult, and has seriously challenged Iranian royal
jelly production units. According to field reports and completed questionnaires
from Iranian royal jelly producers from all over the country, the most important
challenge of this industry is the lack of a market for Iranian royal jelly. There was
no market for smuggled and low-quality royal jelly, lack of basic quality and
authenticity testing of royal jelly in the country's laboratories, lack of basic
therapeutic information on the medicinal and therapeutic properties of Iranian royal
jelly, and optimal management for the production of healthy and organic royal jelly.
Quality grading system based on originality and quality at the laboratory level in
line with international standards, lack of supplementary nutrition knowledge to
increase the quantity and quality of Iranian royal jelly, lack of a specialized line of
queens, irregular entry of foreign queens and the possibility of contamination of
apiaries. Other hindered factors include quarantine pests and diseases and the lack
of detailed information on the basic conditions of royal jelly storage and
transportation. In order to achieve the sustainable development of this industry, it is
suggested to form the Iranian Royal Jelly Association consisting of producers,
market participants, specialists and experts to support this nascent industry in the
form of trade union and legal activities. Defining the scientific and research
problems of this industry in the form of academic proposals and research plans and
proposals to the academic and scientific community of the country and financial
and technical support for proposals and master's and doctorate theis. Import of
forign royal jelly for manufacturers and pharmaceutical units of the country, and
issuance of manufacturing license to royal jelly production units for production of
healthy and hygienic royal jelly, training specialists and experts in laboratories and
creating a network of specialized laboratories are highly suggested as the most
important goals and activities of this association.

Keywords: Honey bee, Iranian royal jelly, Association, Beekeeping challenge
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Improvement in antioxidant and plasma lipid profiles in mice fed with
fermented honey

Omid Kalvandi!, Mosa Sharifi2, Saleh Salehit

1. Department of Animal Science, Kurdistan Agricultural and Natural Resources
Research and Education Centre (AREEO), Sanandaj, Iran
2. Hangvini Golan Kurdistan Company, Sanandaj, Iran

Recently, there has been increasing interest in fermented honey products.
Fermented honey products are produced as a result of lactic and/or acid
fermentation (honey vinegar and honey syrups. As result of honey acetic acid
fermentation, honey wine is obtained. This study was conducted to evaluate the
effects of feeding fermented honey via water to mice, on their antioxidant and
plasma lipid profiles. In this experiments, a total of 20 mice were divided into four
groups. Treatments included: water with no additive (Control) and drinking water
containing 2.5, 5 or 7.5 mI/100ml drinkable honey (fermented honey).

The animals were provided basal diet and drinking water ad libitum for 60 days.
Blood samples were analyzed for malondialdehyde levels and superoxide
dismutase, catalase and glutathione peroxidase activities and lipid profiles. Aroma
compounds of honey syrup were extracted by solid phase micro-extraction,
separated, and analyzed by GC-MS. Compounds identified included acids, esters,
alcohols, aldehydes, ketones, phenols, and hydrocarbons. Mice receiving the water
supplementation by honey exhibited higher (P < 0.05) plasma activities of
superoxide dismutase, catalase and glutathione peroxidase as well as lower (P <
0.05) plasma levels of malondialdehyde compared to the control group (tap water
with no honey). Also, animals receiving water supplementation by honey had lower
(P < 0.05) plasma levels of triglycerides, total cholesterol, and LDL-cholesterol as
well as higher (P < 0.05) plasma levels of HDL-cholesterol compared to control
mice. Our results suggest that water supplementation with fermented honey could
improve the antioxidant status and lipid profile of mice.

Keywords: Antioxidant status, Honey syrup, Lipid profile, mice
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Correlation between polyphenolic compounds and antimicrobial
activity of honey: a systematic review and meta-analysis

Y. Mohammadi?, L. Molaei?, S. Nasseri®, A. Zarban*

1. Qaen School of Medical Sciences, Qaen, Iran

2. Department of Epidemiology, School of Public Health, Iran University of Medical
Sciences, Tehran, Iran

3. Cellular and Molecular Research Center, Faculty of Medicine, Birjand University of
Medical Sciences, Birjand, Iran

4. Department of Clinical Biochemistry, Faculty of Medicine, Birjand University of Medical
Sciences, Birjand, Iran

The emergence of drug-resistant bacteria and new resistance mechanisms in the
world has caused serious problems in the treatment of microbial infections. Honey
is a sweet natural substance with antioxidant and antimicrobial properties. The
current study aimed to summarize, investigate and update the status of current
research regarding the correlation between polyphenolic compounds and
antibacterial effects of honey. Several online databases were queried including

PubMed, Scopus and Web of Science until July 27, 2022. The following keywords
were used individually and in combination as inclusion criteria for articles to be
considered for this review: honey antioxidant, antibacterial. Finally, statistical
analyzes were performed using STATA software (version 14.1). Among 768

studies, 21 articles were included in the present report. Overall, the antibacterial
effects of 202 different honey samples with different plant and regional origins
were investigated in this study. Our results showed that there is a positive
correlation between polyphenol compounds and the antibacterial and antioxidant
effects of honey. As the concentration of polyphenclic compounds increases, there
is significant increase in the antibacterial and antioxidant effects of honey. To sum

up, the antibacterial and antioxidant capacity of honey strongly depends on its
biological compounds, including polyphenols. Indeed, the higher the concentration
of honey's polyphenolic compounds, the higher its medicinal and therapeutic value .

keywords: Honey, Polyphenolic compounds, Flavonoids, Antimicrobial,
Antioxidant, Meta-analysis.
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Evaluating the protein amount of honey and their electrophoretic
pattern as an important indicator in determining the identity,
authenticity and also detecting adultrations in honey

A. Rezaei farimani'?, A. Zarban®® R. Nasutil. S. Nasseri?®, ME. Vahedi
Darmian?®

1. Department of Clinical Biochemistry, Birjand University of Medical Sciences, Birjand,
Iran

2. Department of Molecular Medicine, Birjand University of Medical Sciences, Birjand, Iran
3. Research and Development Unit of Kavosh Arian-Azma Company, Science and
Technology Park, Birjand, Iran

Assessing the authenticity of honey is a serious problem and due to the fact that the
production and supply of honey can be accompanied by a variety of counterfeit
methods, it has received the attention of many researchers and practitioners at the
domestic and international level. Various methods have been proposed to
investigate this issue. One of the methods that can be used in this field is the
evaluation of the amount of proteins in honey, as well as the separation and
evaluation of the type of proteins. The aim of the study was to determine the
amount of proteins in the honey samples and to evaluate the different types of
proteins by SDS-PAGE electrophoresis. In this study, 140 honey samples were
evaluated for their protein content by Bradford method. Further, among the above
samples, 20 honey samples with different amounts of protein were used to perform
electrophoresis with polyacrylamide-sodium dodecyl sulfate gel and also using two
different stainings techniques; silver nitrate and Coomassie blue. The proteins in
low quantitites from the samples were separated by dialysis using 3.5 KDa dialysis
bags in a phosphate buffer. The amount of proteins in honey samples was between
zero and 503 (mean 150.1 and standard deviation 0.84) milligrams per 100 grams of
honey. In 3 honey samples, no protein was found. The results of electrophoresis
indicated that different types of natural honey have a unique electrophoresis pattern
and in cases of adultrations in honey production and packaging, the electrophoresis
pattern changes. Also, for proteins in low concentration, dialysis technique can help
concentrate and separate them more precisely. In the electrophoresis technique, two
types of silver nitrate and Coomassie brilliant blue staining were used, among
which silver nitrate gave better results. According to the present data, measuring the
amount of proteins and evaluating their electrophoretic pattern can be helpful in
determining the identity and authenticity of honey types as well as checking any
adultrations in honey packaging.

Keywords: Honey proteins, Electrophoretic pattern, Authenticity
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Relationship between total phenolic concentration and antioxidant
capacity of honey and cytotoxicity of honey against breast cancer cell
line (MCF7)

S. Karbasit, E. Azaryan®3, A. Zarban*®, M. Naseri®

1. Department of Molecular Medicine, School of Medicine, Cardiovascular Diseases
Research Center, Birjand University of Medical Sciences, Birjand, Iran

2. Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran

3. Cellular and Molecular Research Center, Molecular Medicine Department, Birjand
University of Medical Sciences, Birjand, Iran

4. Research and Development Unit of Kavosh Arian-Azma Company, Science and
Technology Park, Birjand, Iran

5. Department of Clinical Biochemistry, Birjand University of Medical Sciences,
Birjand, Iran

There is growing evidence that honey contains anti-inflammatory, anti-oxidant, and
anti-cancer effects. Flavonoids and phenolic compounds, two pharmacologically
active components of honey are known to contribute to its therapeutic benefits. This
study assessed honey's anti-cancer properties against a breast cancer cell line
(MCF-7). Two honey samples, including Jujube and commercial honey, were
classified into low and high PAD score (h-PAD) groups based on their phenolic
content, antioxidant capacity, and diastase enzyme activity. Cell viability and
migration ability of the MCF-7 treated with high and low h-PAD were assessed.
High h-PAD had a total phenolic content of 606.4 £0.1 ug Gallic acid equivalent
per mg, whereas low h-PAD had a value of 112.1 + 0.09 pug Gallic acid equivalent
per mg. The total antioxidant capacity of two samples was compared, that was
203.5 £ 10.5uM/L in high h-PAD and 4.6+10.5 uM/L in low h-PAD, respectively.
Cell viability was measured by MTT assay that indicated that high h-PAD score
samples inhibiting the growth of MCF-7 cells more potently (IC50 of 125 pg/mL)
than low h-PAD (IC50 of 500 pg/mL). The migration assay showed that treatment
with high h-PAD decreased the migration rate of MCF7 cells in a dose-dependently
manner when compared with the low h-PAD score and control groups. These
findings show that honey with high phenolic compounds and high antioxidant
capacity (high h-PAD) has an anti-cancer effect suppression in the tumor
microenvironment through apoptosis, oxidative stress inhibition, and metastasis
suppression.

Keywords: Honey, MCF-7 cell line, migration, apoptosis, h-PAD score
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Investigating the protective effect of honey on UVB-irradiation induced
RBC hemolysis: A model for selection of the most suitable honey for
protective role against the UV rays

S. Nasseri?®, A. Zarban®3, M. Honarbakhsh®. GR. Anani sarab?® ,ME. Vahedi
Darmian3

1. Department of Clinical Biochemistry, Birjand University of Medical Sciences, Birjand,
Iran

2. Department of Molecular Medicine, Birjand University of Medical Sciences, Birjand, Iran
3. Research and Development Unit of Kavosh Arian-Azma Company, Science and
Technology Park, Birjand, Iran.

The sun is the main source of UV radiation. These rays are classified into three
major groups including UVA (320-400 nm), UVB (320-290 nm) and UVC (<290
nm). UVB rays are responsible for tanning skin, but too much exposure can lead to
sunburn and and in some cases, skin cancer. Nowadays, traditional medicine as well
as pharmaceutical industries are looking for natural honey with a protective role
against the harmful effects of ultraviolet rays. In the current study, the protective
effects of various types of honey were investigated against ultraviolet rays based on
their phenolic content, antioxidant capacity and diastase activity. 27 honey samples

were selected from 116 honey samples based on their level of phenolic compounds,
antioxidant capacity and diastase enzyme activity. The primary samples were
prepared with 20% dilution and then added to 5% red blood cell suspension of fresh
human blood in three subsequent dilutions. The samples were exposed to UVB rays
for one hour. The maximum absorption of the supernatant solution was measured at
540 nm after centrifugation and the amount of red blood cell hemolysis inhibition
was calculated. The present study indicated that the range of antigmail.com-UV

effects varied between 5.4 and 94.6 percent (average 64.0 £ 24.1 percent). Also,
there is a positive correlation between the level of hemolysis inhibition and anti-UV
properties of different types of honey according to their levels of phenolic
compounds (p < 0.05, r = 0.70), antioxidant capacity (p < 0.05, r = 0.44) and the
total protein contents (p < 0.05, r = 0.51). Considering the anti-UV effects of honey
samples, it is necessary to use different honey samples with high levels of phenolic
compounds, antioxidant capacity and proteins in manufacturing of skin protection
products, including anti-UV creams and lotions for their best effectiveness .

Keywords: Honey, UVB irradiation, RBC hemolysis, Phenolic contents,
Antioxidant capacity
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Economic evaluation of the Application of Bonzabee metabolism
optimizer in the parameters related to the growth and productivity of
the bee population

M. Akhavan Moghadam?, S. Kalanaky?, S. Fakharzadeh?, M.H. Nazaran?, Z.
Arzenforoosh?, R. Bideshki2, M. Hafizi?

1. Ph.D. student of Animal Genetics and Breeding, Department of Animal Sciences,
Faculty of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

2. Research and Development Department, Sodour Ahrar Shargh Knowledge-Based
Company, Tehran, Iran

This study was conducted to evaluate the economic effect of the Bonzabee
metabolism optimizer on the parameters related to the growth and population of
bees. Bonzabee is made based on advanced Chelate Compounds technology by
Sodour Ahrar Shargh Knowledge-Based Company, which contains calcium (6000
ppm), phosphorus (5000 ppm), magnesium (3000 ppm), iron (300 ppm), manganese
(200 ppm), copper (150 ppm), zinc (150 ppm), selenium (0.3 ppm), chromium (0.1
ppm) and cobalt (0.1 ppm). In this study, three equalized frames were used to
reduce the buffering effect of populations and increase the accuracy of calculations.
To decrease the genetic differences, queens of the same age were used. This study
was carried out in Tehran province and Kigai village for two months. The level of
egg laying and rearing and bee population was higher in hives that did not use
Bonzabee. Calculations were investigated by dividing the profit from the increase in
population by the cost of consumed Bonzabee, and according to the economic
estimate, the benefit-to-cost ratio of this product in increasing the population for a
7-frame beehive was 6.5 times the cost spent to purchase it. The results showed that
the profitability of Bonzabee is simply by calculating its effects on the increase of
the colony population, so that approximately 5.25 times the cost spent on its
purchase, is the obtained profit.

Keywords: Metabolism Optimizer, Bonzabee, Advanced Chelate Compounds,
Nutritional Indicators, Colony Population, Economic, Cost-Benefit
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Effects of metabolism optimizer, Bonza Bee, on the population of the
honeybee colonies and their role in preventing infection with varroa
mite (Varroa destructor)

M.H. Nazaran?!, Vahid Ghasemi

1. Research and Development Department, Sodour Ahrar Shargh Knowledge-Based
Company, Tehran, Iran

2. Division of Honey Bee, Department of Animal Science, Faculty of Agriculture, College of
Agriculture and Natural Resources, University of Tehran, Karaj, Iran

In the present study, the effects of a metabolism optimizer, Bonza Bee, was studied
on the population growth of the brood and adult worker bees and the prevention of
infection with Varroa mite. This compound is synthesized based on the Advanced
Chelate Compounds Technology (ACCT) and plays the role of a metabolism
optimizer in the honeybee. According to our previous results regarding the better
absorption and bioavailability of the compounds produced based on ACCT, it is
hypothesized that feeding the honeybee colonies with Bonza Bee boost their growth
and health. Prior to the start of the experiment, 20 colonies were randomly selected
and were equalized in terms of brood and adult worker bee population. The mean
initial varroa infection of adult bees of the colonies was 1.13%. The colonies were
randomly divided into treatment and control groups of 10 colonies each. The
treatment colonies were fed with 1 L sugar syrup (1:1) containing 3 g Bonza Bee,
twice a week for a total of five months (from early May through late September
2022). The control colonies were fed similar to the treatment ones, but only with
sugar syrup. The changes in the population size and varroa infection percentage of
the colonies were evaluated monthly. Our results indicated that brood bee
population in the treatment colonies was significantly higher than that in the control
ones in June, August, and September. Adult bee population in the treatment
colonies was significantly higher than that in the control ones in June, July, and
September. Varroa infection percentage in the treatment and control colonies
reached 2.63 and 7.13%, respectively, which were significantly different from each
other. In general, findings of the research revealed that long-term feeding of the
colonies with Bonza Bee increased the growth of the honeybee population and
prevented the spread of varroa infection.

Keywords: Advanced Chelate Compounds Technology, Long-term feeding, Brood
and adult worker bees, Varroa mite, Prevention
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Investigating the Effect of metabolism optimizer Bonzabee on the
Hemocyte, Phenol Oxidase, and Superoxide Dismutase Parameters
Related to the Honeybee Immune System

Sh. Mohammadi®, M. Ghafarit, M. Mokhber!, M.H. Nazaran?, R. Bideshki?

1. Honeybee Department, Livestock Sciences Group, Faculty of Agriculture, Urmia
University, Urmia, Iran.

2. Research and Development Department, Sodour Ahrar Shargh Knowledge-Based
Company, Tehran, Iran.

The effect of different levels of Bonzabee on colony functional traits, and honeybee
immune system was investigated in this study. Bonzabee is produced based on
advanced chelate compounds technology by Sodour Ahrar Shargh Knowledge-
based Company, which contains calcium (6000 ppm), phosphorus (5000 ppm),
magnesium (3000 ppm), iron (300 ppm), manganese (200 ppm), copper (150 ppm),
zinc (150 ppm), selenium (0.3 ppm), chromium (0.1 ppm), and cobalt (1. 0 ppm).
This experiment was conducted via randomized design with four treatments and
seven repetitions in 28 hives in Urmia city for 60 days. Sister Queens of the same
age were used in this project, and the hives were equalized in terms of honey,
pupae, population, and other factors at the beginning of the project to minimize
genetic errors. The hemocytes in hemolymph, phenol oxidase, and superoxide
dismutase were investigated. The results showed no significant difference between
the number of hemocytes in different treatments, but the superoxide dismutase
quantity and phenol oxidase enzymes in the body samples of bees receiving
Bonzabee were significantly better than the control group. It was also found that
there was a difference between the treatments in terms of egg-laying rate, rearing
level, and honey quantity, so the beehives consuming the Bonzabee produced more
honey. The color of the produced honey in the Bonzabee treatment was darker than
that of the control, known as an indicator of marketability for Iranian consumers.
The results of this research could be effective to the beekeeping industry to improve
the health of bees and the marketability of honey.

Key words: Bonzabee, Honey, Advanced Chelate Compounds, Honeybee Health,
Hemocyte, Superoxide Dismutase, Phenol Oxidase
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Evaluation of honey quality by estimating sucrose percentage, pH, )
glucose oxidase enzyme activity, diastase enzyme activity and the
presence of Hydroxymethylfurfural

M. Moharrami?, Hosein Modir Rousta!, Maryam Torkaman?

1. Honey bee, Silkworm and Wild Life Research Department, Razi Vaccine and Serum
Research Institute (RVSRI), Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.

Adultrations in honey is one of the most important problems in the beekeeping
industry, as it is a valuable food product with a number of therapeutic benefits.
These adultrations includes addition of sugars, sweet liquid or other compounds in
order to reduce costs, as well as adding fructose and heating honey in order to
prevent it from thickening, which causes changes in the quality of honey. The
purpose of this study was to examine the percentage of sucrose, pH, glucose
oxidase enzyme activity and diastase enzyme activity, as well as to determine the
presence of Hydroxymethylfurfural (HMF) in 144 honey samples collected from
different regions of Iran. All analysis was performed at the Department of bee
diseases at Razi Vaccine and Serum Research Institute. Results of the experiments
were analyzed using SPSS software. The results showed that the amount of sucrose
in the samples ranged from 0.18 to 26.95%. Sucrose percentage for the number of
74 samples (51.39%) were in standard range. Diastase activity, HMF and glucose
oxidase enzyme activity were evaluated as positive in 92.36%, 23.61% and 68.75%
of the samples, respectively. pH ranged from of 2.57 to 5.93 for tested samples.
Data analysis showed that there is no significant relationship between the
percentage of sucrose and the presence of HMF (P = 0.149), whereas, there was a
negative relationship between the percentage of sucrose and diastase enzyme
activity (P < 0.05). Also, there was a significant relationship between diastase
activity and glucose oxidase (P < 0.05) and there was a high significant negative
relationship between diastase activity and the presence of HMF (P < 0.01). In
addition, there was a significant negative relationship between glucose oxidase and
presence of HMF (P < 0.01). Findings showed that a large number of samples were
over the standard limit for sucrose percentage and some of the honey samples with
standard sucrose percentage had a significant percentage (18.92%) of
hydroxymethylfurfural. Therefore, determining the quality of honey produced by
beekeepers and implementing serious strategies to prevent any deception in honey
should be given more attention by officials and beekeeping unions of the country as
an important instruction.

Key words: Adulteration in honey, HMF, Sucrose, Diastase activity, Glucose
oxidase
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Isolation and characterization of lactic acid bacteria from stored honey

Faehgheh Feizabadi!, Anosheh Sharifan!, Naser Tajabadi?

1. Department of Food Science and Technology, Science and Research Branch, Islamic Azad
University, Tehran, Iran

2. Department of Honey Bee, Animal Science Research Institute of Iran, gricultural Research
Education and Extension Organization, Karaj, Iran

In recent years, various researches have been conducted in relation to the isolation
and identification of lactic acid bacteria from honey bees and its products. But this
is the first research to isolate and identify lactic acid bacteria from the stored honey
of common bees. In this research, for the isolation and identification of lactic acid
bacteria, the harvested honeys of bee colonies that were kept and stored in glass
containers at room temperature (20-24°C) for one year were used. Lactic acid
bacteria were isolated using specific culture media. The isolates were subjected to
Gram-staining and Catalase test. By extracting DNA from the isolates and using
specific primers, PCR was performed and the PCR products sequenced and those
with phylogenic distance from each other were selected and submitted at NCBI
GenBank database. Out of 40 isolates, 8 genetic gaps were observed. In this study,
Enterococcus sp., Enterococcus faccium, Enterococcus hiera, Lactobacillus
pentosus and Lactobacillus plantarum were isolated and characterized. Therefore, it
can be concluded that stored Apis mellifera honey has different probiotic bacteria,
and based on these results, use of honey in human nutrition is suggested on a daily
basis.

Keyword: Apis mellifera, Stored honey, Lactic Acid Bacteria, probiotic
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Characterization of honey adulteration using physicochemical factors
and chemometrics methods

M. Borazjani', SF. Moosavi, Sh. Parichehreh?, G Aliakbarzadeh?

1. Laboratory of honey bee, Animal Science Research Institute of Iran, Karaj, Iran

2. Animal Science Research Institute, Agricultural Research, Education and Extention
Organization, Karaj, Iran.

3. Department of Food technology and agricultural products, Research center of Standard,
Karaj, Iran

The aim of this study was to distinguish honey adulteration based on
physicochemical properties in combination with chemometrics methods. The results
obtained after analysing 35 nectar honey and 5 adulterated honey samples, were
subjected to pattern recognition algorithms. For this purpose, unsupervised pattern
recognition methods like cluster analysis (CA) and principal component analysis
(PCA) were used to differentiate between adulterated and nectar honey based on 6
physicochemical factors (reducing sugar, sucrose, fructose to glucose ratio, acidity,
pH and humidity). Cluster analysis showed that the adulterated honey group is
distinguishable from other groups of nectar honey. First two factors were the main
factors with 80% of the data variance. The results of this study revealed that the
model based on physicochemical factors in combination with PCA and CA are able
to make distinction and classification of adulterated and nectar honey.

Keywords: Honey adulteration, Physicochemical factors, Chemometrics methods,
Cluster analysis, Principal component analysis
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Uses of beewax in medicine in ancient history

H. Vahedi! & A. Rahimi?

1. Plant protection department, Agriculture college, Razi University, Kermanshah, Iran.
2. Animal Science Research Department, Kurdistan Agricultural and Natural Resources
Research and Education Center, AREEO, Sanandaj, Iran.

The use of beewax in pharmacy became popular in ancient Egypt around 1550 BC.
In this case, 32 Ebers papyrus has been compiled as medical documents, in which
beewax has been used in making medicinal compounds and for repaiaring or
relieving body injuries. All medicines in which bee wax was used ws for external
use only. Although the percentage of honey was much higher than beewax in these
products, to make bee wax ointments fats from animals such as cows, domestic
goats and gazelle was used. The fats were used as drug carrier. For example, a soft
emollient ointment consisted of plant gum, cow dung and beewax which was
applied to to the injured part and covered with a cloth bandage to store the heat and
keep it warm. There were special types of ointments made with beewax for burns,
fractures, boils and other body wounds, as well as to reduce joint pains. On the
other hand, sexual weakness in the male (impotence) was treated by applying wax,
honey, northern salt, yeast fluid, and two unidentified substances. In addition to
Egypt, beewax was also used in Greece and Rome, for instance by the Greek
physician Galen (AD130-201) in plasters, compresses and ointments. Another
scientist named Pling not only used this was for treating external injuries but also
used for treating some diseases and internal injuries. He stated that ointments made
from beewax has laxative, antipyretic and restorative properties, however, use of
fresh ointments had a better medicinal effect. He prescribed combination of
medicine derived from wax to those suffereing from dysentery. He prescribed wax
in the form of porridge or the comb of wax in soap (in the form of roasted grits) to
the patients. This doctor further prescribed wax inbandgages, plasters and eye
ointments. Beeswax was also used in medicine in many other parts of the world.
According to Miles (1988), German- Hungarian women used a disc made from
melted beeswax as a contraceptive cervical cap. In Slovakia, those suffereing
sufferers from jaundice were prescribed to drink water in cups made of beewax. In
Japan, antique tools were discovered that were used to make wax tablets, and it
indicates that beewax was used in this country in ancient times. In Caribbean island
of Guadeloupe soft wax from stingless bees was used to make plasters, to cover and
treat corns and warts on the hands or face. additionally, in ancient times beewax
was widely used for making cosmetics and for preserving dead bodies of kings.

Keywords: History, Papyrus, Wax, Honey bee, Pharmacy and treatment.
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The effect of honey bee venom on the performance of productive
traits in broilers

A. Bahrani!, A. Nouri ImamzZadeh 2,Z. Amiri Ghanatsaman?, Sh.Parichehreh?

1. Ms. of Poultry farming and Production Management from Islamic Azad University of
Garmsar, the expert of Fars Province Agricultural Jihad Organization, Agricultural Research,
Education and Extension Organization (AREEO), Shiraz, Iran.

2. Assistant Professor of Animal Science Department, Faculty of Agriculture, Islamic Azad
University of Garmsar.

3. Research Assistant Professor from Animal Science Research Department, Fars
Agricultural and Natural Resources research and Education Center, Agricultural Research,
Education and Extension Organization (AREEO), Shiraz, Iran.

4. Honeybee Department, Animal Science Research Institute, Agricultural Research,
Education and Extention Organization, Karaj, Iran.

In order to investigate the effect of injectable and drinking bee venom on the
production characteristics of broilers, 240 pieces of Cobb broilers were used in a
completely randomized design with 5 experimental groups, 3 replications and 16
chicken pieces in each experimental unit. The experimental groups included: group
1 (no use of bee venom), group 2 (injection of 0.3 mg of bee venom at 14 days, 0.6
mg at 21 days, 0.9 mg at 28 days), group 3 (injecting 0.6 mg of bee venom at 14
days, 0.9 mg at 21 days, 1.2 mg at 28 days), group 4 (drinking 0.3 mg of bee venom
at 14 days, 6. 0 mg in 21 days, 0.9 mg in 28 days) and group 5 (drinking 0.6 mg of
bee venom in 14 days, 0.9 mg in 21 days, 1.2 mg in 28 days). In this experiment,
feed intake and body weight gain were measured weekly and food conversion
coefficient was calculated. Also, at the time of slaughter, carcass analysis was
carried out in order to check the performance of productive traits, including the
weights of carcass, breast, thigh, liver, spleen, heart, and gizzard. According to the
findings, the consumption of bee venom by drinking and injecting caused a
decrease in food consumption, an increase in body weight and a significant decrease
(improvement) in food conversion coefficient (P < 0.05). The use of bee venom via
drinking and injecting had no significant effect on the percentages of carcass,
breast, thigh, spleen and heart (p > 0.05). However, the method of drinking bee
venom significantly reduced the percentages of pre-stomach, gizzard and liver (p <
0.05). Instead, the venom injection method significantly increased the percentages
of pre-stomach, gizzard and liver (p < 0.05).

Keywords: Bee venom, Production traits, Broilers, Conversion factor.
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Influence of Amygdalus scoparia pollen-containing diet on the
biological and physiological characteristics of worker honeybees

E .Babakhani!, Gh.Nehzati Paghaleh!, A.R.Mehrabian?, F.Ghaziani!, M.
Refahi®, V. Ghasemi!

1. Division of Honey Bee, Department of Animal Science, Faculty of Agriculture, College
of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

2. Department of Plant Sciences and Biotechnology, Faculty of Life Sciences and
Biotechnology, Shahid Beheshti University, Tehran, Iran

3. Ph.D. student of Plant Biology, Shahid Beheshti University, Tehran, Iran

Mountain almond (Amygdalus scoparia Spach.) habitats are one of the most
attractive pastures for the honeybee colonies. In this research, newly emerged bees
were placed in the laboratory cages in groups of 100 and were fed A. scoparia
pollen (19.8% protein), mixed pollen (19.79% protein), or free-pollen (sugar candy
as control) diet for 21 days. The effect on the bees' survival rate, body weight,
hypopharyngeal glands' (HPGs) growth, and body protein content was investigated.
Preference of the bees to the diets was also tested at the colony condition. Kaplan—
Meier survival analysis indicated that the survival percentage of the bees fed with
A. scoparia pollen diet (85.25% survival) was not significantly different from that
with mixed pollen diet (83.75% survival), but was higher than that with control diet
(45.75% survival). Body weight of the bees fed A. scoparia pollen diet (114.5 mg)
and mixed pollen diet (115 mg) was significantly higher than that of the control
bees (100.8 mg). The highest growth of HPGs was attributed to the bees fed with
mixed pollen diet. Whole body and head protein content of the bees fed with A.
scoparia pollen diet were 59.40% and 79.06%, respectively, which were
significantly more than those observed in rest of the treatments. Furthermore, it was
found that the bees significantly preferred the mixed pollen diet (4.45 ¢
consumption/9 h) over A. scoparia pollen (3.11 g) and the non-pollen diets (2.57 g) .

Keywords: A. scoparia pollen diet, Mixed pollen diet, Survival rate,
Hypopharyngeal glands, Body protein content
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Role of global climate change on honey bee performance

H.R. Ghojoghit, A. Ghojoghi?, M. Ghojoghi?®

1. Veterinary clinician, Doctor of veterinary medicine, University of Shiraz, Iran
2. Resident of veterinary radiology, University of Tehran, Iran
3. Beekeeper, Master's degree in veterinary medicine, University of Gorgan, Iran

Climatic conditions affect beehives performance, egg laying of queen and rearing of
baby bees, as well as nectar collection method. Beekeeping is considered as one of
the pillars of agriculture affected by weather conditions. Climate changes and
global warming following the industrial revolution in the world, increasing
greenhouse gases, melting of polar ice and lack of regular rainfall and subsequent
long-term drought cause shortening of flowering time of plants (in order to survive
by earlier seeding) and lack of food in honey bees occurs. Warming cause bee pests
increment and drying of the wetlands. As a result, the decrease of insects leads to
invasion of bee-eating birds toward apiaries. Due to increase in plant pests, using
pesticide in agriculture even during flowering happens which causes severe
poisoning in bees and other pollinating insects leading to destruction and reduction
of the bee population. As well as pica disease (larva eating disease) occurs as a
consequence of food poverty. One of the important issues due to the drought is the
limitation of the available fields needed by bees. As a result, beekeepers have to
keep bees in high density and not considering the distance between the hives, which
increases the spread of various diseases. Long-term drought causes the migration of
disease-carrying insects from one geographical area to another and newly emerging
and re-emerging diseases such as larval death syndrome, American foulbrood and
the looting of other beehives will be spreading. Warming climate cause the queen
spawn continuously throughout the year and we will witness the spread of diseases
such as Varoa mite, Acarapis woody, foulbrood and newborn diseases. Also, due to
the lack of natural resources for bee nutrition, the beekeeper has to use manual
feeding and using contaminated pollen can be effective in the spread of Nosema
cerana. Drought reduces the humidity inside the hive which has a significant impact
on the life cycle and growth of the larvae and sometimes even causes cracks in the
hive. Considering that nurse worker bees disinfect the larvae with lactic acid of
honey, in the absence of honey, the bees will be deprived of this duty and larvae
will be susceptible to various disease due to the low immune system. As an
environmental bioindicator, the honey bee is the first intelligent creature on the
planet that senses climate changes and shows reactions such as leaving the hive
(CCD disorder). Therefore, considering how temperature changes and other
climatic variables can be helpful in apiary management and reducing honey bee
diseases.

Key words: Climate, Bee, Hive, Apiary, Disease
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Pollen substitute diet improves population longevity of
honey bee colonies

Koraw Karwan Kamal!, Kako Karwan Kamal!, Marzieh Atapour?
Mohammad Razmkabir?

1. Kako Company (Green Kurdistan) & Kurdistan Beekeepers Association, Sulaymaniyah, Iraq.
2. Honey Bee Research Center, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran

The western honey bee, Apis mellifera, is one of the most valuable pollinators
worldwide. Over the last few decades, increased honey bee colony losses have
been reported, possibly as a result of a growing number of interacting threats, such
as habitat losses, nutritional deficiencies, pesticides, pests and pathogens.
Pesticides and bee diseases seem to draw the most attention as the cause of
declining bee numbers. But nutritional stress and poor nutrition may be another
reason for the declining honey bee population. Especially, habitat loss and
intensified agriculture lead to diminishing food resources for bees. Honey bees,
Apis mellifera L., bees need mainly carbohydrates, and sugars in nectar provide
energy for foraging and thermoregulation. Their larvae need protein, fats, vitamins
and minerals for growth. In other words, the bees depend on natural sources
especially nectar as source of carbohydrates and pollens as sources of protein. The
main source of protein for brood rearing, overall colony development, longevity of
adult workers is pollen. The annual pollen requirements of honey bee colonies
vary according to the variation in colony location, floral sources, seasonal climate
variation and strength of colony. In cases where the amount of family food
reserves, honey, is insufficient, bees must be fed by substitute of honey, sugar
syrup, pollen patties, vitamin and mineral supplements, flower pollen, bee bread,
extracts of coniferous trees. The objective of this study was to determine whether
colonies can be built up in late summer in order to help over the Kurdistan winter
on artificial diet without substantial natural forage available. At this study, a new
pollen cake, Super Candy®, that has been developed by Kako Company (Green
Kurdistan) with the composition of natural pollen and supplementary additives
from NUTRIFARM (detailed description of ingredient used in diets not given by
manufacturer) given to treated colonies was compared with control groups that not
treated by substitute diet. Twelve colonies of each groups were selected randomly
and uniformed based on the honey and pollen storages, number of brood frames,
initial population and type of the hives, Langstroth hive. Population monitoring
and recording of data were performed weekly during the summer and fall 2022 at
the Honey Bee Research Center, University of Kurdistan, Sanandaj, Iran
(35.27788; 46.99562). For studied traits, results of case and control colonies
showed a significant difference (p < 0.05), indicated pollen patty improves
population and longevity of honey bee colonies.

Keywords: Apis mellifera, Pollen patty, Pollen substitute, Western honey bee
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The effect of diet supplementation with honey, propolis, pollen and bee
venom on growth and immunity indicators in broiler chickens

M. Karami!, M. Saki Hosseinit, A. Javanmard?

1. Department of Animal Science, Agriculture Sciences and Natural Resources University
of Khuzestan, Mollasani, Ahwaz, Iran.
2. Department of Animal Science, University of Tabriz, Tabriz, Iran.

Both bee products themselves and their combinations are widely used as safe and
effective additives in poultry feed. However, modern experimental studies of the
biological activity of diets containing these compounds are few, and in many of the
existing publications the authors describe an extremely wide and controversial range of
biological effects and biological functions for these materials describe. The aim of the
study is to review published experimental works that describe the biological effects of
diets containing some of these products on poultry with an emphasis on broiler chickens.
The study was conducted using search and information (CyberLeninka, PubMed,
ResearchGate, eLibrary) and library databases. In the designated databases, publications

were searched by such terms as "bee products”, "biological activity", "honey", "propolis",
"bee venom", "bee pollen”, "poultry feed additives", etc. The depth of the search was not
limited. The analysis of the published works shows that substances as honey, propolis,
pollen and bee venom, with a variety of nutritional properties and biological activity, have
enhance the immunity of poultry, promote animal growth, protect the intestinal tract
health and improve the quality and safety of animal products. The results of the
investigations showed that the experiments were based on different ranges from low to
very high doses of these products in poultry feed. Therefore, it is necessary to check the
effective dose and standard products in the experiments. In case of production of such
fixed products, it is possible to check their effectiveness in terms of meat yield, carcass
traits, meat quality, immunity and blood parameters of poultry, by estimating the costs
and economic efficiency for the producers, the maximum profit can be obtained.

Keywords: Bee products, Biological activity, Broiler
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A brief overview of microorganisms in honey: pathogenic and
beneficial microorganisms and molecular methods for their
identification - advantages and drawbacks

Hamed Vaezi!, Ruholah Kianfar!, Mohammad Taghi Zarinnia?, Arash
Javanmard?, Ahmad Yari Khosrowshahi?

1. Department of Animal Science, Faculty of Agriculture, Tabriz University, Tabriz, Iran
2. Department of Pharmacognosy, Applied Pharmaceutical Sciences Research Center,
Faculty of Pharmacy, Tabriz University of Medical Sciences

Honey is a useful compound and is considered a low water activity product due to
its high sugar content (fructose and glucose), as well as antibacterial products
derived from the benefits of flowers and due to its processing and transformation
in the hive. Despite this natural barrier to microbial growth, some types of
microbes in honey can survive in this environment and these microbes can harm
bees or consumers of its products. Technologies for identifying pathogenic
microorganisms based on DNA and using polymerase chain reaction technology
are recommended and required for health and customs controls. It is important to
know and expand the diversity of infected microorganisms in honey, especially
due to the spread of pathogenic microorganisms in international markets. On the
other hand, useful microorganisms such as yeasts can grow slowly in this product.
Therefore, the science of studying microbiome and metagenomics related to honey
aims to study the microbial flora of honey bees and stingless bees when consumed
as probiotics and also to use the existing techniques for microorganisms in honey
bee digestive system to Microorganisms detected in honey. The purpose of this
article is to provide a brief overview of the microorganisms (pathogenic and
beneficial microorganisms) present in honey and molecular methods for their
identification.

Keywords: Microbiome, prebiotics, Microorganisms, Honey
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Native Iranian honeys, a rich source of bioactive compounds

Maryam Asnaashari', Elham Hadipour *

1. Department of Biotechnology, Animal Science Research Institute of Iran (ASRI),
Agricultural Research [Education and Extension Organization (AREEO), Karaj, Iran

2. Department of Biology, Faculty of Science, University of Guilan, Rasht, Iran

Honey is one of the important economic products of honeybees (Apis mellifera),
which is produced as a natural chemical substance from plants. Honey is a sweet
and flavorful product that is consumed as a food with high nutritional value and
contains more than 180 compounds including sugars, amino acids, enzymes,
protein, vitamins, minerals, ash, organic acids and antioxidants. Therefore, it has
nutritional and therapeutic benefits. Iran ranks seventh in the world with its annual
production of 81.4 thousand tons of honey. In this study, while reviewing the
bioactive compounds of native Iranian honeys, we discussed the factors affecting
its antioxidant activity. Honey ripening, harvest season, production and processing
method, climatic conditions, storage time, location and source of nectar
(monofloral and polyfloral) have an important effect on the quality and bioactive
compounds of honey. So, the antioxidant activity of honey depends on these
factors. Antioxidants, which are the most active physiological compounds of
honey, play an important role in protecting living organisms against oxidative
damage and prevent chronic diseases such as cancer, cardiovascular disease, and
diabetes. Honey has a variety of enzymatic and non-enzymatic antioxidants,
including glucose oxidase, catalase, L-ascorbic acid, flavonoids, phenolic acids,

carotenoids and oleic acids, amino acids and proteins. Phenolic acids and
flavonoids are the two main compounds responsible for the antioxidant activity of
honey, which prevent the autoxidation reaction and have an inhibitory effect on
free radicals with different mechanisms. The phenolic and flavonoid content is
strongly influenced by flower sources, season and environmental factors. Among
the factors, the plant origin of honey has the greatest effect on its antioxidant
activity. While, the honey processing and storage are not so effective. Therefore,
determining the bioactive compounds of native Iranian honeys can play a
significant role in global branding and increasing exports.

Key words: Honey, Bioactive compounds, Antioxidant activity, Phenolic
compounds, Oxidative stress
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Morphological and molecular study of Iranian Honey bee
(Apis mellifera meda)

Shahram Dadgostar !, Jamasb Nowzari', Gholamhosein Tahmasbi 2

1. Ph.D. of Entomology, College of Agriculture and Natural Resources, University of
Tehran, Karaj, Iran

2. Professor of Bee Section, Institute of Animal Science Research, Agricultural
Research, Education and Extension Organization, Karaj, Iran

Honeybee has about 20 subspecies in each subspecies has its special
morphological and behavioral character. The character helps beekeepers and
scientists to recognize the race that they rear. The morphological analysis is
one of the best ways to recognize subspecies which is used in this study.
Worker honeybees from 225 Apis mellifera meda colonies were collected from
75 different localities that distributed in 25 provinces of Iran. Eleven
morphological characters such as Fore Wing Length (FWL), Fore Wing Width
(FWW), Hind Wing Length (HWL), Hind Wing Width (HWW), A4-D7- G18
Angles on the forewing, Cubital index (CI), 6™ sternit index, 3+4 tergite index
(T3+T4) and 3 leg length (femur+tibia+first tarsus) were measured on each
worker bees. Data was analyzed by ANOVA, correlation, PCA and cluster.
The results showed that Iranian honeybee population were divided into three
main groups and only South Khorasan Province in the southern east part of
Iran was not included in any of these groups. Although the mean size of the
morphological characters in compare to the past studies were increased, but
still they separated in three groups.

Key words: Apis mellifera meda, Cubital Index, Morphometric, Cluster, PCA
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The possibility of horizontal transfer of miRNAs from plants to
animals: the study of honey bee as a model

Leila Gharehdaghi®, Taher Harkinezhad®, Gholamhosein Tahmasbi?, Fei Li®
and Kang He®

1. Department of Animal Science, Faculty of Agriculture, University of Zanjan, Zanjan,
Iran.

2. Department of Honeybee, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization (AREEO), Karaj, Iran.

3. Ministry of Agriculture and Rural Affairs Key Lab of Molecular Biology of Crop
Pathogens and Insects/ Institute of Insect Sciences, Zhejiang University, 866 Yuhangtang
Road, Hangzhou 310058, China.

MicroRNAs (miRNAs) are an extensive subclass of non-coding RNA, 18-25
nucleotides in length, which are evolutionarily conserved. These small molecules
control gene expression after transcription via inhibiting mRNA translation or
inducing its degradation. The ability of exogenous miRNAs to regulate gene
expression is one of the most important discoveries of the last decade, which has
been reported in various organisms. miRNAs can be transferred not only within
cells and tissues of individual organisms but also across different species and still
maintain their regulatory function. Studies in the field of arthropods demonstrated
that some insects can ingest SRNAs which subsequently regulate the expression of
their gene, thus reshaping the phenotype of the animal. In this regard, it has been
reported that plant miRNAs present in the food of bee larvae determine the fate of
the larvae towards queen bee or worker bee by regulating its gene expression.
Most of the reports in the field of horizontal transfer of miRNAs are related to
plant miRNAs. Because methylation has taken place in the structure of plant
miRNAs, this feature has made them very stable and resistant to harsh
environmental conditions (low pH, temperature changes, and enzymatic cleavage
by exo and endonucleases) and caused them to be absorbed by intestinal mucosae.
Considering the strong and inevitable relationship between plants and insects,
including the vital role of bees in the pollination of plants, the main objective of
the present study, which is to verify the molecular relationship between plants and
bees through diet-derived plant miRNAs, has great importance. For this purpose,
the evaluation of diet-derived transmission of plant miRNAs in different bee
treatments under controlled feeding conditions was conducted using RNA-Seq and
RT-gPCR data analysis. The results of bioinformatics analysis and its verification
with gPCR indicate the successful transfer of plant miRNAs through food to the
bee body and their possible role in the regulation of honey bee gene expression.
The findings of the present research are useful for the molecular engineering of
pollinating insects, especially honey bees, as the most important pollination insect
in the agricultural industry and natural ecosystem, in the 21%t- century agriculture.

Keywords: Interspecies transfer of miRNAs, Honey bee, RNA-Seq, RT-gPCR
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By observing the presence of plant miRNAs in honey, is it necessary to
take a new look at its biological and therapeutic properties?

L.Gharehdaghi?, T .Harkinezhad*, Gh. Tahmasbi?, Fei Li® and Kang He?

1. Department of Animal Science, Faculty of Agriculture, University of Zanjan, Zanjan,
Iran

2. Department of Honeybee, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization (AREEO), Karaj, Iran

3. Ministry of Agriculture and Rural Affairs Key Lab of Molecular Biology of Crop
Pathogens and Insects/ Institute of Insect Sciences, Zhejiang University, 866 Yuhangtang
Road, Hangzhou 310058, China.

MicroRNAs (miRNAs) are a group of small non-coding RNAs that target
thousands of mRNAs and play an important role in many biological processes.
Recent studies indicate that diet-derived miRNAs, especially plant miRNAs, due
to their unique structural features can be transferred among organisms. In this way,
plant exogenous mMiRNAs find their complementary target genes in the host
organism and lead to the change of its genetic expression. The proof of the
presence of rice miRNA168a in the blood and tissues of mammals fed by this
food, which leads to the regulation of gene expression related to cholesterol
metabolism in the consumer is one of the most significant breakthroughs made in
the last decade. Honey is a very useful substance with high antimicrobial, anti-
inflammatory, antioxidant, anticoagulant, anti-tumor, and anti-diabetic properties.
Its composition including physical, and chemical properties, quality, and medicinal
properties vary depending on the source of the flower that the bee feeds on. Sidr
honey is known as one of the best and most expensive honey in the world, which is
produced in tropical countries and also in southern regions of Iran. This honey
with high anti-oxidative and anti-oxidant activity has higher scores in terms of its
therapeutic properties. Considering the nutritional and medicinal importance of
Sidr honey on one hand, and the potential activity of plant miRNAs in the
regulation of consumer gene expression, the present study was planned and
implemented to track plant miRNAs in Sidr honey. For this purpose, the
experiments were designed in such a way that mono-floral honey was used, and
the necessary data were obtained from next-generation sequencing (NGS)
technology. The results of bioinformatics analysis of RNA-Seq data of Sidr honey
samples indicated identification of some plant miRNAs in honey. The chemical
stability of plant miRNAs strongly supports the hypothesis that honey miRNAs,
like what was observed in the case of rice, can be absorbed into the blood and
distributed in body tissues to perform their biological function, namely the
regulation of human target mRNAs translation process. This supposition would
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explain some of the medicinal properties of this natural healing substance and
would also suggest new putative biological applications of this food. This study
provides a new perspective on the potential beneficial effects of honey, which is
the first study to use next-generation sequencing (NGS) analysis to fully
characterize the honey miRNome.

Keywords: Sidr honey, Diet-derived miRNAs, RNA-Seq
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Evaluation of the biological pathways of genes related to the
therapeutic properties of honeybee Royal jelly

N. Asadi!, M.Ghorbani? Gh.Tahmasebi®

1. Biotechnology department of animal science research institute.
2. Armaghan Shahd Afagh company.
3. Honeybee department of animal science research institute.

With the advancement in science and technology, mankind has recognized the
value of bee products .Previously, most of the research in the field of health and

treatment was on the healing properties of honey. But with the progress of science
and technology, especially in biotechnology and medicine, the properties of other
bee products such as royal jelly, propolis and venom in treating diseases have been
proven. This article refers to the latest scientific achievements in the field of
biological pathways of genes related to the therapeutic properties of royal jelly.
Molecular studies show that an important part of the biological pathways of the
genes identified in honey bees, which play an essential role in the immune system
and the apoptotic pathway, are the MRJP family genes. These genes play the main
role in the production of royal jelly MRJP family proteins. Meanwhile, (MRJP1),
the most abundant glycoprotein among royal jelly proteins, plays an essential role
in feeding and growth, as well as strengthening the larval immune system against
various microbial and viral diseases. Studies show that one of the most important
beneficial effects of royal jelly's MRJP family proteins is the properties of
inhibiting the growth of cancer cells and activating immune functions. Also, these
proteins have anti-proliferative effects on neuroblastoma cells, making it an anti-
cancer food. Another group of genes involved in the production of royal jelly
proteins is the genes that make heat shock proteins or chaperone proteins (HSPAL,
HSPA2). The function of these proteins is to protect the structure of proteins
against all kinds of oxidative stress. Our study on HSPA2 showed that the
presence of this substance in royal jelly reduced the effects of oxidative stress
caused by varicocele in rats. Therefore, by improving the cell division cycle, it
improves sperm quality and fertility level. Another group of genes belong to ND2
and ND6 family genes, which activate NADH dehydrogenase activity and play a
role in electron transport. Studies show that these genes play an important role in
making proteins that are effective in strengthening the immune system and fighting
MS, Parkinson's, Alzheimer's and type 2 diabetes.

Keywords: Honeybees, Royal Jelly, Genes, Proteins, Diseases

N

[Ee——
gt

)



ICelalo o & 9 O lp) chueygs) e lhagh &8s Sunas)l 9 e llallcm 8/80S Curogw

2 518 9 (V9,5 il Juns 59085 SIIF (6,88, Slao (A (b))
Olwd )5 oyl

Tl oS Sy oo I Gandy ol ¢ (SUas ) s
Olwd S ol ¢ 5 yalisS 0uSutily Al oaliid )5 dxs gol zily

Oliwd,S ol ¢(gy9liS 0aSisls sbwl Y

Olewd,S o8l (gy9liS aaiily Hlsils Y

Oliwd S o8l «(65y9liS 08Lily (6585 (sgomisly ¥

el (=) g (EL OV gaa I (5y90000 GIFI «2liE plie Codgiome g Cumer pSaida 43) 4 )l
G353 ol e 2 9 Cuenl Sl o Juu 955 & g Gl ) 3 i 5 0 (55905 MelS
& ol elall opin S Juus 955 ol Rl Clinl ) b 5 (2L Cpmer bis (lalS
allan (1§ Gotn sl 35,06 o 8y 1 e Ly 5 K55 sl ol e ol
QS Gl > &Bly Glasygss 3 Slnl 9 38 (Vo) Jusyo5 sbdlp k8 Clae 2bj)l
2945 4o oy yine S| jl il (355 09)5 7 B 53 jlai 390 sl slaasle bl 3 g,
o) Sty (SIS limes g 2y Juad (sly liwyg; e bl (bl g (Bpue g8 ¥e s
39 gl ) il A adlaie )3 Wlgp Slisg) g 5 Silucunar Jad sl g gt ey
©9y oty g 218> by (51,35 i) Jolis adlllas 3590 wlaw (35.2080° N, 47.2200° E)
olts gl 50 3T SAS 1531 5 L ey 5 1 plos] Laslas MlS b B 5 Liule)] 3gr b5
S S5 5l pile i dne yobo & IV (Y59 /A SRl 3 53 G138 s litel cuiS 4
P Slplalp a8 ol Gl golp slaeg)S caliso gla IS 55 eloy Jldy wyp (P < /0 )) 25 ¢/
2 OB g9y ialyl a8 3l s addllas pl goli cpicmen (P < +/0V) 390 5 pl L K03 315 93 b duwlie
wlllas §) Lol zuls ol 5 (D < +/0)) 55 5smnles syl 315 48 3l s Gilio (o315 clmog,S
Cuol 5l g )l pellas Cumsg Slaw cpl Hl 5l Lol plo b oawslis 0 Slpl ol 0 Sles s>
D Ll ol cpl > (9315 9y (Mol slaasl

Sl o )95 98 )3 Shal)l ¢ SH3S liae ¢ 23 513, 8 5l S

[Ee——
gt

o

=)



ICelabo crag & 9 @ i) Janeygl) csirgh 25SUS Suanad)l 9 csllal)cin 25508 aogu

Evaluation of behavioral traits in Iranian (Apis mellifera meda),
Carniolan (Apis mellifera carnica) and Caucasian (Apis mellifera
caucasia) in Kurdistan honey bees

F. Adnanit, A. Rashidi?, M. Razmkabir?, K. Sobhani*

1,2,3&4; respectively, MSc Gradated Student, Professor, Associate Professor and PhD
Student at Faculty of Agriculture, University of Kurdistan, Sanandaj, Kurdistan, Iran

Considering the significant growth of the population and the limitation of food
resources, increasing the productivity of horticultural crops and agricultural
products seems absolutely necessary. Meanwhile, it is inevitable to pay attention to
the honey bee insect due to its important role in pollination of crops, preservation
of plant population and environment. The honey bee is an economic insect whose
behavior is influenced by various factors such as physiology, genetics and
environmental conditions. The aim of this study was to evaluate the behavioral
traits of Carniolan, Caucasian and Iranian honey bee breeds in an apiary located in
Kurdistan province. At the beginning, the queens of the desired breeds were
prepared in the term of 3 different genetic groups from queen breeding stations.
Queens were introduced and organized in 30 hives, synchrony. The location of the
apiary for the cold and overwintering season was in Sanandaj city and for the
spring and production season, highlands of Leilakh in Kurdistan province
(35.2080° N, 47.2200° E) was selected. The studied traits included overwintering,
defensive behavior and calmness on the comb. The experiment was conducted in a
completely randomized design and the records were analyzed with SAS software.
The results showed that overwintering percentage in Iranian breed was 90%, in
Carniolan was 70% and for Caucasian breed was 10% (p < 0.01). Examining the
defensive behavior in the colonies of different racial groups showed that the
Iranian race was more restless compared to the other two races (p < 0.01). Also,
for the calmness on the comb in different genetic groups, results showed that the
Iranian race was more aggressive (p < 0.01). Based on the findings of the present
study, Iranian honey bee was unfavorable for gentleness behavior and therefore,
implementation of selection programs in this native breed is recommended.

Keywords: Defensive behavior, Overwintering, Gentleness in hive, Iranian honey
bee
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Performance evaluation of Aram 97 strain of Iranian honeybee (Apis
mellifera meda) queens and their comparison with control queens in
different private apiaries of Iran

Tahmasbi Gh!, Ebadi R?, Parichehreh Sh3, Babaei M* Seifi E°, Rezaei H?,
Mashayekhi N°

1. Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

2. Professor of Entomology Department, College of Agriculture, Isfahan University,
Isfahan, Iran

3. Assistant Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

4. Instructor of Genetic Department, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization, Karaj, Iran

5. Expert of Honeybee Department, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization, Karaj, Iran

Taking advantage from genetically modified queens that have desirable productive
traits and behavior is an important factor in beekeeping. The current study was
aimed to evaluate the performance of Aram 97 honeybee strains during 17" and
18" generations of breeding queens in Iranian Honey Bee Breeding Program, and
their comparison with control queens kept in private apiaries. To evaluate the
queens, specific questionnaires were designed and completed by beekeepers in
their apiaries based on the performance of queens in third layer. The results
showed in calmness(p < 0.05) and aggressiveness (p < 0.01) behavior the queens
of Aram 97 strain in the 17" and 18™ generations were significantly (p < 0.01)
superior to the control queens, in swarming behavior Aram 97 queens in 18"
generation are significantly (p < 0.01) superior than control queens and in 17%
generation are significantly (p < 0.05) superior in comparison to control queens. In
honey production the queens of Aram 97 strain in the 17" and 18™ generations are
significantly (p < 0.05) superior to the control queens, in overwintering behavior
Aram 97 queens 17™ generation are significantly (p < 0.05) superior than control
queens. However, 18" generation had no significant difference with control
queens. The effect of year and generation on calmness, aggressiveness, swarming
and behavior, overwintering and honey production were significant (P < 0.01).
Interaction of queen typexyear was significant for calmness and honey production
(P < 0.01) but had no significant effect on other traits. The obtained results and
desirable improvement of calmness behavior, aggressiveness behavior, swarming
behavior and honey production, revealed that to protect the Iranian honeybee as a
valuable genetic resource, while preserving the superiority of genetically improved
queens and genetic stabilization of improved traits, prevention of sex alleles
homozygosity which have direct effect on decreasing colonies performance,
additional novel investigations against new problems of beekeeping industry are
required.

Key words: Iranian honeybee, Breeding, Honey production, Aggressive behavior,
Calmness behavior, Swarming, Overwintering
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Statistical methods in Honey Bee Research

M. Babaei?, Sh. Paricehreh!

1. Assistant Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

The importance of science of statistics and the methods and models used in
research is obvious for all researchers. Agricultural sciences and animal husbandry
are not excluded from this rule, as far as some statistical methods are specific to
agricultural fields. Honey bee is considered an animal, but being an insect and its
collective life inside the hive, relevant research need methods that can cover
various aspects of bee-specific research. In general, studies of bee can be divided
into three groups:1 Studies related to genetic diversity and geographic distribution.
2 Nutrition studies such as vitamins, winter nutrition, supplement nutrition,
nutrition for specific purposes, such as producing royal jelly, etc. 3. Research
related to genetic studies, breeding and synthesis of line and breed. In the first
group, Cluster Analysis, Discriminant Function and Principle Component Analysis
methods are applied. In the second group, for quantitative traits such as honey
production, different models of analysis of variance (ANOVA), generalized linear
models (GLM), Mixed Models are used, but since most traits related to beehives
are of the rank type and are nominal, such as the number of bites, the number of
horns, the degree of varroa mite infestation, to compare the treatments, non-
parametric methods such as Mann-Witney and Kruscal Wallis, the ratio test and
different models of chi square must be applied. For the third group of correlation
methods (Pearson and spearman), different regression models, changed BLOP
methods, linear programing models to obtain economic coefficients. Furthermore,
in genetic methods through biotechnology and genetic engineering, tests related to
Basian methods are used.

Keywords: statistical methods, Research, Honey bee.
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Performance evaluation of queens in the Comprehensive breeding plan
(third layer) in Isfahan province

M. Bassiri!, Gh. Tahmasbi?, N. Tajabadi?, A. Sartippor?, Sh. Paricchehreh?

1. Animal Science Research Department, Isfahan Agricultural and Natural Resources
Research and Education Center, AREEO, Isfahan, Ira

2. Hoeybee Science Research Department, Animal Science Research Institute (ASRI),
AREEO, Karaj, Iran

The current study was aimed to evaluate the performance of the 14th - 18th
generations of breeding improved queens in Iranian Honey Bee Breeding Program,
and their comparison with control queens kept in private apiaries. To evaluate the
queens, specific questionnaires were designed and completed by beekeepers in
their apiaries based on the performance of queens in third layer. The modified
queens were evaluated and compared with control queens in 7 apiaries of Isfahan
province during the years 2016-2019. Comparison of improved and control queens
in terms of swarming and wintering behavior showed there was no significant
difference between them The results showed that there was no significant
difference between modified queens in terms of aggressive behavior and calmness
in some years, but in one year (2017) they were significantly superior to the
control queens (P < 0.05). Also, the results showed that there was no significant
difference between them in terms of honey production in one year (2016), but in
the following years, the modified queens were significantly superior to the control
queens (P < 0.05). Totally, improvement of mentioned traits in some of the years
and superiority of the bred queens in all provinces of the country, showed that
continuing with the effort to genetically stabilize these traits and also use new
breeding methods to establish colonies that are compatible with the climatic
conditions of the coming years and new problems of the beekeeping industry are
required.

Key words: Iranian bred queens, Isfahan province, Honey production, Aggressive
behavior, Calmness behavior, Swarming
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Designing and implementing a geographic information system (GIS)
for Iranian honey bee genetic resources

Saber__Jelokhani-Niaraki'*, Shabnam Parichehren? and Gholamhosein
Tahmasbi®

1. Assistant Professor, Department of Biotechnology Research, Animal Science Research
Institute of Iran, Agricultural Research, Education and Extension Organization (AREEO),
Karaj, Iran.

2.Assistant Professor, Department of Honeybee Research, Animal Science Research
Institute of Iran, Agricultural Research, Education and Extension Organization (AREEO),
Karaj, Iran.

3.Professor, Department of Honeybee Research, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization (AREEO), Karaj, Iran.

Considering the importance of honeybee and its products in agriculture field, it
seems necessary to conserve the genetic resources of this species. Therefore, it is
of significant importance to direct a special emphasis towards decisions, issues and
threats related to this species. Since the genetic resources and diversity available in
every region are considered as its fundamental assets, all societies should conserve
their genetic diversity by protecting native breeds and implementing effective
strategies and programs. The requirement for the conservation of Iranian honey
bee populations as genetic resources is to have an integrated and efficient location-
based database, so that through it the population information can be collected and
managed and also used when necessary. In this project, for the first time in the
country, a Web-GIS system was designed and implemented with the aim of
registering and monitoring the genetic resources of Iranian honey bees. The
designed system has organized the concepts and tools of three distinct research
areas including genetic resource management, GIS and network technologies for
monitoring and managing honey bee genetic resource information. The
implementation of the system includes the processes of data registration, querying,
planning and decision-making. By using the different capabilities of this system,
such as data registration, spatial querying, and calculating the distribution area and
distances between genetic resources, the information of the country's honey bee
genetic resources can be monitored and managed in specific geographical locations
throughout the country. Also, this system can be used as a location-based database
for honey bee genetic resources. In general, despite the existence of some
limitations in the system, such as the lack of online tracking on the map, the lack
of spatial analysis capabilities, and the lack of data displaying in the form of
targeted breed and demographic graphs, this location system can play an important
role in monitoring and managing genetic resources information. Although the
system does not directly help to conserve the genetic resources, it helps managers
and decision-makers in this field to monitor the status of honey bee genetic
resources in different geographical areas.

Keywords: Genetic Resources, GIS, Honeybee, Monitoring.
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Correlation between similarity matrices of SSR, ISSR and PCR-RFLP
markers in the study of genetic diversity of Iranian honeybee
populations (Apis mellifera meda) using Mantel test

A. Rahimi!®*2, A, Mirmoayedi®, D. Kahrizi%, L. Zarei4, S. Jamali®

1. Animal Science Research Department, Kurdistan Agricultural and Natural Resources
Research and Education Center, AREEO, Sanandaj, Iran

2. Graduated Ph. D. of Plant Protection Department, Faculty of Agriculture, Campus of
Agriculture and Natural Resources, Razi University, Kermanshah, Iran

3. Plant Protection Department, Faculty of Agriculture, Campus of Agriculture and Natural
Resources, Razi University, Kermanshah, Iran

4. Production Engineering and Plant Genetics Department, Faculty of Science and
Agricultural Engineering, Campus of Agriculture and Natural Resources, Razi University,
Kermanshah, Iran

The Mantle test is used to determine the relationship between two independent
similarity matrices that both involve a group of observations. In the current study,
SSR, ISSR and PCR-RFLP markers were used to evaluate the genetic diversity of
150 honeybee samples collected from 20 provinces of Iran in 2014, and the
correlation of similarity matrices obtained from these markers were evaluated
using Mantel test. Genomic DNA was extracted from the head and thorax of
worker bees using the salting out method with minor modifications. Honeybee
samples were studied using ten pairs of SSR primers including primers A7, A107,
Al13, B124, A43, AP36, A88, AP33, A28, A35 and ten ISSR primers including
primers Al, A2, A3, A4, A5, A6, A7, A8, A9 and A10) and RFLP analysis on two
PCR-amplified mtDNA gene segments (COI (1028 bp) and 16S rDNA (964 bp).
NTSYS software was used to calculate and analyze similarity matrices and
XLSTAT software to perform Mantel test and verification of the correlation
between matrices of similarity coefficients obtained from the evaluations of the
studied markers. The results of Mantel test to investigate the correlation between
the matrices of Jaccard similarity coefficients obtained from SSR-ISSR markers
showed that there is a correlation between the similarity matrices of the two
markers. Therefore, it can be said that the two markers showed almost the same
results, and some similar assessments of the genetic relationship were revealed by
both groups of markers and partially confirmed each other's results. The results of
Mantel test to verify the correlation between the matrices of Jaccard similarity
coefficients obtained from SSR - PCR-RFLP markers and ISSR - PCR-RFLP
markers showed that there is no correlation between the similarity matrices of
these two groups of markers. This difference may be due to the fact that these two
markers interact with different parts of the genome. Another compelling argument
for the lack of correlation between these two latter groups of markers could be the
importance of the number of gene sites and their coverage across the genome in
obtaining true estimates of the genetic relationships between samples. The results
of SSR and ISSR markers were almost similar and showed low genetic diversity in
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the studied honeybee populations, but the results of PCR-RFLP marker were
different from these two markers and did not show any diversity in most of the
studied populations. Therefore, PCR-RFLP marker is not recommended for future
studies of genetic diversity of honeybee populations.

Keywords: Honeybee, Mantle test, Similarity matrix, SSR marker, ISSR
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Genetic diversity and population genetic structures study of the honey
bee population (Apis mellifera meda) in Kermanshah province using
morphological and molecular markers

A. Rahimi %2, A. Mirmoayedi 3, D. Kahrizi 4, L. Zarei 4, S. Jamali®
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Research and Education Center, AREEO, Sanandaj, Iran

2 Graduated Ph. D of Plant Protection Department, Faculty of Agriculture, Campus of
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4 Production Engineering and Plant Genetics Department, Faculty of Science and
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Kermanshah, Iran Corresponding author email: Ata.rahimi@areeo.ac.ir

In the current study, morphological and molecular (SSR and ISSR markers)
markers were used to investigate genetic diversity and population genetic
structures of the honey bee population in Kermanshah province. Samples were
collected from 5 cities (including Kermanshah, Sahneh, Eslamabad-e-Gharb,
Kangavar and Sarpole Zahab cities) this province. Totally, 100 and 40 young
worker honey bees were investigated morphologically and molecularly,
respectively. In morphological studies, 14 morphological characters (including:
forewing length, forewing width, hind wing length, hind wing width, angle A4,
angle D7, angle G18, proboscis length, cubital index, sternite index, scutellum
color, third &amp; forth tergite length, hind leg length, and third tergite color)
were measured. The results of variance analysis based on nested design and mean
comparisons using LSD method showed that there were significant differences
(P&It;0.05) between the cities in the term of sternite index. The highest amount of
this trait was observed in the bees of Kermanshah city. The results of cluster
analysis showed that no grouping was observed between the studied samples, and
they all formed a single group. In molecular studies, total DNA was extracted from
the head and thorax sections of each honey bee worker, using salting out method
with minor modifications. The samples were analyzed by 10 pairs of SSR
(including: A43, A107, A7, A113, AP33, B124, AP36, A28, A88, and A35
primers) and ISSR (including: Al, A2, A3, A4, A5, A6, A7, A8, A9, and A10
primers) primers. The results of molecular analyzes showed that there is a low
genetic diversity between the samples. The results of Cluster analysis showed that
no separation was observed between the studied samples and they all formed a
single group. Based on the results of the present study, it can be concluded that the
honey bee population of Kermanshah province has genetic diversity, but the
amount of this genetic diversity is low. Therefore, future plans are necessary to
improve it.

Keywords: Honey bee, Genetic diversity, Kermanshah province, SSR and ISSR
markers
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Effects of bee venom on neurodegenerative diseases
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Parkinson's and Alzheimer's diseases are among the most common
neurodegenerative diseases and they are increasing with an alarming growth. The
pathology of Alzheimer's disease is due to the destruction of neurons that secrete
acetylcholine, the accumulation of amyloid beta peptides and excessive
phosphorylation of tau protein. Also, the destruction of dopaminergic neurons in
the substantia nigra is one of the causes of Parkinson's disease. Bees are among the
most important insects in the world. So that in different civilizations and numerous
divine books, the use of its various products for the treatment of various human
diseases has been considered. These insects produce a clear and cytotoxic liquid
called apitoxin (bee venom) which is rich in sugars, volatile pheromones,
enzymes, phospholipids, amino acids, minerals, proteins and various bioactive
compounds. There are many reports about the role of bee venom in controlling
various diseases, including cancers, neurological diseases, and liver damage.
Therefore, based on what has been said, our goal is to review the studies and
reports that have been done so far about the effects of bee venom on the control of
neurodegenerative diseases, including Parkinson's and Alzheimer's. Research
shows that bee venom may protect dopamine-producing neurons in animal models
against the degeneration. In this way, the use of bee venom in the form of
acupuncture reduced neuroinflammation in mice that had Parkinson's due to the
toxic substance 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine (MRTP). In
addition, in vitro studies have reported neuroprotective effects of bee venom by
treating human SH-SY5 nerve cells that have undergone apoptosis by MRTP.
Also, the neuroprotective effects of phospholipase A2 in bee venom are due to its
potential in decreasing inflammatory responses in Parkinson's rats. In another
study, it was observed that a peptide called apamin in bee venom protects
dopamine neurons obtained from the midbrain. It seems that the protective effects
of apamin are due to a small increase in the excitability of dopaminergic neurons,
which leads to a moderate and continuous increase in the cytoplasmic calcium
flow. In fact, apamin specifically blocks small conductance calcium-activated
potassium channels, which is part of the protective effects in dopaminergic
neurons. Anti-Alzheimer effects of apamin isolated from bee venom have also
been reported. In several studies, apamin has been shown to increase excitability,
synaptic plasticity, and long-term potentiation in the CA1l region of the
hippocampus. Therefore, it can be concluded that apamin isolated from bee venom
has a potential to treat Alzheimer's disease.

Key words: Neurodegenerative, Parkinson, Dopamine, Alzheimer, Apitoxin,
Apamin
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Performance evaluation of bred queens in private apiaries in Gilan
province

M. Sahraei!, Gh. Tahmasibi?, A. Abarghani! & H. Rezaei?

1. Animal Science Research Department, Ardabil Agricultural and Natural Resources
Research and Education Center, AREEO, Ardabil, Iran.

2. Animal Science Research Institute of Iran, Agricultural Research, Education and
Extension Organization (AREEO), Karaj, Iran.

Honeybees play an important role in the country's economy by producing various
products such as honey, wax, pollen, propolis, jelly and venom and creating
employment in ancillary industries. But the most important role of this insect is to
intervene in pollination, increase agricultural products and preserve the
environment. Based on reports, the role of bees in increasing agricultural
production in the world is between 140-160 times the values of direct production
of beehives. Due to the growing population of the world, increasing food
production is one of the most important goals of the world. One of the ways to
increase production in the beekeeping industry is to use bred queens, and if the
modified queen is based on native breeds, it will be more adapted and avoid
imported pests and diseases. Taking advantage of genetically improved queens that
have desirable productive traits and behavior is an important factor in beekeeping
success. The aim of this study was performance comparison of improved queens of
the Iranian honey bee breeding project with control queens (native queen) in
private sector apiaries of Gilan province during 2017 and 2022. In the present
study, improved 3 rd layer queens of Iranian honey bee in 7 private sector apiaries
of Gilan province alongside native queens were evaluated in terms of honey
production, calmness behavior, swarming, aggressive behavior and overwintering
traits. The results showed that statistically, the modified queens compared to
control queens in this province, had more favorable conditions in terms of honey
production, brooding, defensive behavior and calmness, and the use of these
queens in public apiaries is recommendable in these provinces.

Key words: Honeybee, Breeding, Honey production, Gilan
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Evaluation of the effects of honey bee hive insulation on their
wintering index in Ardabil province

M. Sahraei!, A.Abarghani! & N. Tajadadei?
1. Animal Science Research Department, Ardabil Agricultural and Natural Resources
Research and Education Center, AREEO, Ardabil, Iran.
2. Animal Science Research Institute of Iran, Agricultural Research, Education and

Extension Organization (AREEO), Karaj, Iran.

Ardabil province is one of the areas prone to beekeeping industry in the country
due to the diversity of vegetation and the presence of green pastures in the slopes
of Sablan, Baghrou, fruit orchards of Mashginshahr, Khalkhal and Moghan cities,
and its honey, called Sablan honey, is famous. It is universal. Also, this province
has 319 thousand beehives, 3700 beekeepers and 4374 people working in this
profession. In addition, Ardabil province ranks third in the country's honey
production with an annual production of 623 tons of honey. To carry out this
project, 35 bee colonies were divided into 5 treatments with 7 hives. These
treatments include: 1- Uncoated hives as control 2- Barzant insulated hives 3-
Insulated hives with plastic matrial 4- lonolite-insulated hives 5- Double-walled
plastic hive. Prior to the start of the main phase, numbering operations, population
homogenization, food storage, disease pest control, and the establishment of sister
queens were performed in all hives. The results showed that hive insulation had a
beneficial effect on wintering performance. The amount of honey storage from
winter was the lowest in the control treatment without hive insulation, and the
highest in Barzant insulated hives and double-walled hive (P < 0.05). The final
results showed that using of various materials such as Barzants for beehive
insulation has led to reduce honeybee colony mortality in during the wintering in
cold regions.

Key Words: Wintering, Insulation, Honey Bee, Performance
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Introducing and registration of the first bred strain of Iranian
honeybee (Apis mellifera meda)

Gh. Tahmasbi!, R. Ebadi?, H. Baneh3, M. Babaei®., E. Seifi¢, H. Rezaei®., P.
Valizadeh?, N. Asadi’., H. Afrouzan®., S. Hoseinian®, A. Nejhadmohammad®

1. Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

2. Professor of Entomology Department, College of Agriculture, Isfahan University,
Isfahan, Iran

3. Assistant Professor of Genetic Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

4. Assistant Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

5. Instructor of Genetic Department, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization, Karaj, Iran

6. Expert of Honeybee Department, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization, Karaj, Iran

7. Expert of Biotechnology Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

Beekeeping industry of Iran had a good growth in the years after the victory of the
revolution and number of honeybee colonies has increased 13 times from 850
thousand colonies in 1977 to more than eleven million colonies in 2020. On the
other hand, honey production has increased by 23 times from 5 thousand tons in
1977 to more than 115 thousand tons in 2020. According to the latest statistics
published by FAO in 2020, Iran is the third producer of honey in the world after
China and Turkey. In such a situation, it is necessary to develop the quality of the
beekeeping industry and increase the performance of the colonies. Iranian
honeybee, Apis mellifera meda, was known among the honeybee races of the
world as an aggressive and high swarming race. In Iranian honey bee breeding,
while preserving this valuable genetic resource, efforts were made to improve the
performance of this race in terms of aggressive behavior, swarming behavior and
honey production. At the end of each generation, considering the results of all
three traits, 40 drone producer colonies and 100 maternal colonies were selected to
establish the next generation. After 17 generations, the Aram 97 strain was finally
introduced and registered as one of the achievements of this project, which is
actually the first bred race of livestock in the country, which was officially
registered in 2021. Aram 97 strain honey bee is the result of the Iranian honey bee
breeding project over 17 generations. The aggressive behavior of honeybee
colonies was evaluated by moving the black leather ball in front of their flight
entrances for one minute and counting the number of stings left on the ball. Results
of comparing the first three generations and the last three generations leading up to
the seventeenth generation in the colonies of the Iranian Honeybee breeding
Program showed the average number of colony stings in 700 colonies of the
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project has decreased from 13.96 to 0.63 over 17 generations. On the other hand,
after the 10th generation, the number of sting fluctuations also decreased and this
trait has reached relative stability. The results proved the correct orientation of the
Iranian Honeybee Breeding Program, as the aggressive behavior of the colonies
during the last 17 generations has improved.

Key words: Iranian honeybee, Breeding, Aram 97 strain, Aggressive behavior,
Iran
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Improvement of genetic resistance of lranian Honeybee colonies
against varroa mite through Varroa mite infertility

Gh. Tahmashi!, A. Mansouri Zalan?, N. Emam Jomeh Kashan3, M. Amin

Afshar“., A. Sadeghi*, P. Valizadeh®, N. Mashayekhi®,

1.Professor, Honeybee Department, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension

organization of Iran, Karaj, Iran

2. Former Ph.D. Student, Department of Animal Science, Science and Research Branch,
Islamic Azad University, Tehran, Iran

3. ProfessorDepartment of Animal Science and Research Branch, Islamic Azad

University, Tehran, Iran

4. Assistant Professor, Department of Animal Science and Research Branch, Islamic Azad
University,

5. Assistant Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization, Karaj, Iran

6. Expert of Honeybee Department, Animal Science Research Institute of Iran, Agricultural
Research, Education and Extension Organization, Karaj, Iran

Noadays, the honeybee plays a decisive role in providing human food security and
plays an important role in providing more than one third of human food. Among
honeybee pests and diseases, Varroa mite is the most important threats to
honeybee colonies which damages honeybee colonies directly and indirectly by
transmitting viral diseases. In the control of this parasite, due to the increase in the
cost of chemical control, the increase in the resistance of the varroa mite to
chemical acaricides, more losses on bees, the residual effects of chemicals and
drugs used on bee products, including honey, and many other problems, breeding
of honeybees colonies for resistance against Varroa mite is the first priority of
researchers and breeders of beekeeping industry, which in this way, the hygenic
behavior includes the detection of dead, infected or abnormal broods in the cells,
removing caps, removing dead or infected broods, which is used in addition to
grooming bahavior and varroa mite infertility. The infertility of Varroa destructor
in resistant (VSH) and control colonies of Iranian honey bee were compared
Iranian honeybee breeding plan. For this purpose, one frame from each
experimental colony (16 colonies as treatments and 16 colonies as control)
containing about 400 larvae cells were randomly transferred to natural Varroa-
infected colonies for 48 hours to get infected. After capping the cells, the infected
frames were removed back to the experimental colonies. Then, 200 cells were
uncapped on the days of 0 and 10. At each stage, infection rate, the percentage of
fertile mites, the percentage of infertile mites, the number of cells containing mite
eggs, the number of protonymphs and deutonymphs were counted. The obtained
results showed, the percentage of infestation in resistant and control colonies were
6.2 £ 0.9 and 10.9 + 1.2, respectively showing a significant difference between the
groups (p < 0.05). The average total infertility in resistant and control colonies was
foundto be 1.4 + 0.4 and 1.1 + 0.3, respectively, despite the superiority of resistant
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colonies, there was no significant difference. Another result of this research was
that 56.3% of the resistant colonies and 37.50% of the control colonies had high
hygienic behavior (vsh+), which was statistically significant (P < 0.05). In total,
the obtained results show that the genetic resistance and hygenic behaviors of
Iranian honey bees against the varroa mite are favorable and by selecting and
implementing breeding programs, it is possible to increase the rate of these
behaviors in order to create Varroa mite-resistant populations of Iranian honeybee
colonies.

Keywords: Iranian honey bee, varroa mite, Varroa mite infertility, High hygiene
behavior, Iran
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The superiority of nature over genetics or the superiority of genetics
over nature in the field of honey bee performance

Osman Raygan
1. Department of Animal Science, Faculty of Agriculture, Urmia University, Urmia,
Iran

Generally, breeding is the science and the art of identification and selection of
effective genes in economic production and health and also their use for humans in
all different fields of breeding. This research was carried out in three consecutive
years (late March 2020 to late September 2022) to determine the superiority of
nature over genetics or the superiority of genetics over nature in the field of honey
bee performance in honey collection. In this study, 30 honey bee colonies of meda
breed and 30 honey bee colonies of carnica breed were used. Every year in June,
30 colonies of them (15 colonies of carnica and 15 colonies of the meda breed)
were moved to first-class and pristine mountain pastures. The other 30 he colonies
(15 colonies of carnica breed and 15 colonies of meda breed) were left in the same
station where the pastures were exhausted and there was not enough pasture left
for honey bees and the temperature was high and other parameters were naturally
weaker than the mountainous areas. The performance of both groups was then
recorded and discussed. During the entire project period, young queens who were
one or less than one-year-old were used yearly, and the queen of each colony was
changed three times in the three years. Every year, in order to fight the varroa, all
60 colonies were treated with apistan in the beginning of April, and from the
middle of April, they were assimilated and fed with sugar and strengthening drugs
until the middle of June, and after that, the bees had to work naturally without
using any kind of nutrition. One day before the migration, all 60 colonies were
weighed and their weight was recorded in the record book, and at the end of May,
three days before harvesting, all the colonies were weighed again and the data
obtained were recorded in the record book. The collected records were analyzed
using SAS software. One of the most important and economic functions of
honeybees in Iran is the production of honey. The current research indicates the
effects of nature on the production of natural honey. Accordingly, if the natural
condition is not favorable, the purchase of expensive queens, even (line) queens, is
not much effective and it is detrimental to the beekeeper. results of this research
show that the two groups had a meaningful difference in nectar collection and
honey production (superiority of nature over genetics). Therefore, in order to
produce more natural honey, beekeepers need to think about suitable pristine
pastures for bee establishment, so that the bees can collect nectar and honey.

Key words: Honey bee, Weather, Carnica, Meda and Honey.
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Performance evaluation of bred queens in private apiaries in Ardabil
province

Mahmoud Sahrai!, Gholamhossein Tahmasabi?, Akbar Aberghani® and
Rahmat Karamit
1. Animal Science Research Department, Agriculture and Natural Resources Research and
Education Center of Ardabil Province (Maghan), Agricultural Research, Education and
Promotion Organization, Ardabil, Iran.
2. National Animal Science Research Institute, Agricultural Research, Education and
Promotion Organization, Karaj, Iran

Ardabil province is one of the areas prone to beekeeping industry in the country
due to the diversity of vegetation and the presence of green pastures in the slopes
of Sablan, Baghrou, fruit orchards of Mashginshahr, Khalkhal and Moghan cities,
and its honey, called Sablan honey, is famous. It is universal. Also, this province
has 319 thousand beehives, 3700 beekeepers and 4374 people working in this
profession. In addition, Ardabil province ranks third in the country's honey
production with an annual production of 623 tons of honey. Bees play an
important role in the country's economy by producing various products such as
honey, wax, pollen, propolis, jelly and venom and creating employment in
ancillary industries. But the most important role of this insect is to intervene in
pollination, increase agricultural products and preserve the environment.
According to research, the role of bees in increasing agricultural production in the
world is between 140-160 times the values of direct production of beehives. Due
to the growing population of the world, increasing food production is one of the
most important goals of the world. One of the ways to increase production in the
beekeeping industry is to use modified queens, and if the modified queen is based
on native breeds, it will cause more adaptation and avoid imported pests and
diseases. In this research, the improved Iranian queens in the 7 public sectors,
which have more honey production, less childbearing and aggressive behavior than
the existing native queens, were provided to beekeepers in addition to increasing
production and easy. The management of the hives should be evaluated practically
as a result of breeding work. bred queens compared to control queens, in popular
apiaries in these province in terms of honey production, swarming, defensive
behavior and calm are more favorable and the use of these queens in public
apiaries were recommendable in these provinces.

Key words: Honeybee, Breeding, Honey production, Ardabil
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Comparison of venom production, calmness and aggressive behavior
of honey bee colonies in Aram strain and Iranian, Carniolan,
Caucasian honey bee races.

Jaber Ghorbani!, Gholamhosein Tahmasbi?, Rahimeh Sepehari®, Zahra
Tahmasbi*

1. MSc. student of beekeeping. Department of Animal Science, Faculty of Agriculture,

Zanjan University, Iran

2. Professor of Honeybee Department, Animal Science Research Institute of Iran,
Agricultural Research, Education and Extension Organization of Iran, Karaj, Iran

3. Assistant Professor, Department of Animal Science, Faculty of Agriculture, Zanjan
University, Iran

4.Ph. D student of cell and molecular biology. Azad University, Tehran north branch

The honey bee plays a very important role in the production of agricultural
products and providing human food security by interfering in pollination So that
one third of human food is directly and indirectly dependent on the activity of this
useful insect. In addition to the important role of the honey bee in food production
and human food security, the honey bee directly plays a role in creating
employment and economic activities in the agricultural sector by producing honey,
wax, royal jelly, propolis, pollen and venom. Bee venom is one of the valuable
products of honey bee colonies, which is used in the production of various

medicines. In this research, by using a venom production device that stimulates the
bees by creating an electric shock, the amount of venom production in native
Iranian native honey bees, Carniolan breed, Caucasian breed and Aram avstrain of

Iranian honey bees was compared. In addition to venom production, some
behavioral and biological characteristics such as calmness on the frame and
aggressive behavior, which are more related to venom production, were also
evaluated in the mentioned breeds. In this research, acolonies of each breed with

the same conditions in terms of the adult population, food deposit and the brood
rearing were compared in venom production and aggressive behavior. Ebadian
venom devise was used for venom production, and at night and when the bees
returned to the hives, the venom production device placed on top of the frames was
activated and with about ¥- minutes of shock, the worker bees of the colony were

stimulated and produced venom. This work was repeated three times with an
interval of ten days. In the same period and in the mentioned colonies, the
calmness and the aggressiveness behavior of the colonies were also evaluated. The
subjective evaluation of calm and aggressive behavior in the colonies was done by
giving a score of oneto four by the beekeepers to the colonies based on the
behavior of the colonies, so that the calm colonies would get a higher score and
aggressive colonies would get a lower score. Objective evaluation The aggressive
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behavior of honey bee colonies was done by moving a black leather ball in front of
their flight entrances for one minute and counting the number of stings on them by
the bees of that colony. The results of this research showed that in terms of venom

production, Iranian honey bee colonies and the Aram 97 strains were in the top

group with more venom production and venom production of Iranian honeybees
was also higher than the Aram strain, but, the difference was not significant. There
was no significant difference in the autumn evaluation of the aggressive behavior
of the colonies in objective method and using the leather ball. In this evaluation,
the average number of stings in Aram avstrain, Caucasian and Iranian colonies was

zero, and we had three stings in carniolan breed colonies in one of the colonies.
Statistical analysis in this trait showed no significant difference between races. In
subjective evaluation of the aggressive behavior of the colonies, the Carniolan
breed colonies with a higher score were placed in the first group, the Aram strain
was placed in the second group, and the Caucasian and Iranian breed colonies with
a lower score were placed in the third group. In subjective evaluation of calmness,
the colonies of the Aram strain and the Carniolan breed with a higher score were
placed in the superior group, and the Caucasian and Iranian colonies with a lower
score were placed in a separate group. In total, the results obtained from this
research showed that the Aram strain, while reducing aggressive behavior, has a
higher venom production in comparison of imported breeds.

Key words: Aggressive Behavior, Calmness, venom Production, Iranian honey
bee, Carniolan honey Bee, Caucasian honey Bee, Aram strain honey bee
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Comparative proteomics analysis of the head proteins of worker honey
bees (Apis mellifera) in production stage of royal jelly

Reza Andyshel, Javad Nazemi-Rafie?, Mahmood Maleki*& Foad Fatehi*

1. Master's student in Agricultural Entomology, University of Kurdistan

2. Department of Plant Protection, Faculty of Agriculture, University of Kurdistan,
Kurdistan, Iran

3. Department of Biotechnology, Institute of Science and High Technology

4. Associate professor of Payame Noor University, Tehran

Honey bees can be evaluated to study their economic, developmental and
immunity aspects. Apis mellifera has important organs such as the hypopharyngeal
gland, mandibular gland and brain in their heads. The hypopharyngeal glands and
mandibular glands cooperate to produce royal jelly essential in feeding queen
honey bees and broods. Moreover, the brain is an organ that regulates the social
behaviors of honey bees such as memory and learning. Therefore, this study aimed
to detect differential head protein changes in one-dayold and nine-day-old worker
honey bees. 153 repeatable protein spots were identified using Melanie software
and statistically analyzed. Of the total protein spots, 27 responsive spots were
identified using MALDI TOF-TOF mass spectrometry, of which 14 and 8 spots
showed up and down regulation, respectively and five spots were expressed just in
the head capsules of nine-day-old workers. All identified proteins were divided
into 16 different groups involved in various growth-related processes as well as
royal jelly augmentation. Nine proteins including KMT5B, TGIF2LX, Protein
mono-ADP-ribosyltransferase PARP12, TCL1B4, maph-9, Vimentin-type
intermediate filament-associated coiled-coil protein, HSP68, tetratricopeptide
repeat domain 36 and POC1B were also identified and introduced for the first time
in A. mellifera. This study provides valuable information on proteins involved in
honey bee head growth and development as well as increasing royal jelly
production.

Keywords: Honey bee, Apis mellifera, Head proteins, Royal jelly
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Study of performance for improved Iranian honey bee queens (Apis
mellifera meda Skorikov 1929) in the climate conditions of Kurdistan
province

A. Rahimi!, Gh. Tahmasebi?, H. Bahmani!, S. Salehi!, B. Zare® A.
Parsanaseb® & B. Rokhzad?®

1. Assistant professor, Animal Science Research Department, Kurdistan Agricultural and
Natural Resources Research and Education Center, Agricultural Research Education and
Extension Organization (AREEO), Sanandaj, Iran

2. Professor, Honey Bee Research Department, Animal Science Research of Iran
Agricultural Research Education and Extension Organization, Karaj, Iran

3. Researcher, Animal Science Research Department, Kurdistan Agricultural and Natural
Resources Research and Education Center, Agricultural Research Education and Extension
Organization (AREEO), Sanandaj, Iran

Using improved queens with desirable functional and behavioral traits is one of the
most important factors of success in beekeeping. The current study was conducted
with the aim of evaluating the performance of improved Iranian honey bee queens
with control ones in the private apiaries of Kurdistan province during 2017 to
2021.In this study, the queens of the third layer, which were the result of the
improved queens of the Iranian honey bee breeding project, along with
unimproved native queens (as control) were evaluated in six private apiaries of
Kurdistan province based on honey production, calmness, aggressive, swarming,
and overwintering traits. To evaluate the queens, special questionnaires were
designed and provided to the beekeepers to evaluate the improved queens beside
the control ones in their private apiary during the years of the study. Variance
analysis results showed that the effect of the queen was significant at the 1%
probability level on all studied traits. The effect of year was significant at the 1%
probability level on swarming trait and on calmness on the frame trait at the 5%
probability level. Also, the effect of the city was significant on swarming trait (p <
0.01). The interactions effect of queen type — year and year - city were significant
for the trait of swarming trait at the 1 probability level. The results of the present
study showed that the colonies with improved queens were significantly superior
to the colonies with native queens in terms of calmness on the frame, aggressive
and swarming traits (p < 0.05). In general, the results of this study showed the
progress and improvement of the target traits and the superiority of improved
Iranian honey bee queens compared to un improved native queens in the climate
conditions of Kurdistan province. Considering the superiority and significant
improvements in the majority of studied traits in the improved queens of the
Iranian honey bee breeding project, it can be concluded that the Iranian honey bee
can improve genetically. Therefore, in the continuation of this research, it is
suggested to deal with the new problems of the beekeeping industry through more
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efforts towards the genetic stabilization of resulting improvements, preventing the
homozygosity of sex alleles (which has a direct effect on reducing the performance
of the colonies) and also using new breeding methods.

Keywords: Improved Iranian honey bee queens, Honey production, Aggressive
behavior, Calmness behavior, Swarming, Kurdistan
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Investigation of sex allels homozygosity in 18th generation of Iranian
honeybee (Apis mellifera meda) breeding project and its effect on
colony population and honey yield

H. Zahedi?, R. Sepehri?, Gh. H. Tahmasbi?®

1. MSc student in Apiculture, Department of animal science, Faculty of agriculture,
University of Zanjan, Zanjan, Iran.

2. Assistant professor, Department of animal science, Faculty of agriculture, University of
Zanjan, Zanjan, lran.

3. Professor of Honeybee Department, Animal Science Research Institute of Iran, Karaj,
Iran.

Homozygosity of sex alleles is an indicator of inbreeding in honeybees that affects
the performance of colonies. The first step in management of breeding projects in
honeybees is to control inbreeding and maintain genetic diversity in these
populations. In the present study, 143 colonies from the population of honey bee
breeding project were investigated. Estimation of homozygosity of sex alleles was
done by counting the empty cells from full ones in brood area. Then, its
correlation with the colony population and amount of honey production was
investigated using Spearman’s method in SAS (4.9.v) software. The total average
of sex alleles homozygosity and the number of sex alleles were estimated 20.08%
and 4.98, respectively. The average adult population in the investigated colonies
was 5.5 frames. The minimum and maximum population was estimated as 4 and
7.5 frames, respectively. The average honey production in the colonies was 5.97
kilograms. Based on the results, homozygosity of sex alleles has a negative and
significant effect on the population and honey production. In other words, with the
increase of homozygosity of sex alleles in the colonies, the number of adult
population decreases and also The amount of honey production decreased due to
the decrease in population. According to estimated coefficient of regression, with
increase of one percent in the homozygosity of the sex alleles, 200 grams from
honey production and 0.07 comb from colony populations were decreased. The
amount of adult population showed a positive and significant effect on the honey
production trait, so that an increase of one comb to the population of the colonies
caused an increase of 2.00 kilograms in honey production. In this research, the
homozygosity of sex alleles correlated with adult population (-0.76) and with
honey yield (-0.75), which was statistically significant.

Key words: Iranian Honeybee, sex alleles, homozygosity, honey yield.

R

RO
gt

o0

et



ICelalo o & 9 O lp) chueygs) e lhagh &8s Sunas)l 9 e llallcm 8/80S Curogw

» (Rosacanina L. ) g i JSNg 08 60, las i olaw wils
(Apis mellifera) Juws youi; s I8 5,Shos 5 (Ko59092 348 Olho

Bl Loy T Jlaws o500 75 ST (g yine gy (T03135l0end ) Sy lcne Cpns
Ol edwd)) e o)l Baze olKily ¢ sold pale 09,5 .Y

O ok by (55yglitS pole olSiily ¢ als pole oaStils oo g I (Ggl 28 5 Mol (S5 09,5 Y
olrl 55

ORI OB (B b liag (55:9LiS pole oKy (als polle 01885l 9:bo g pld 4,35 095 ¥

Olrl e «grglids wle Sl Mo oligld e Gl il €855 ¥

M55 (lig Gy e cmen (265 oy SUg)aem 0)lae iliseo oo tlojl ol o
Jab > (Apis mellifera) Jus,ss; sla S Ju5,bown 348 903 545, 5 Jue 25 e aSlo
5 )1 «93) Oy ojlas ilie Slaclale 5 aals Jlog b b IS 35,0855 )5 agl 3590 (il
@ aSle (55055 (e 5 OPig Ghisn cdaw (65 0jll A plol sl Sy ke 3 (o)las Ao cula
5 B 9o a4 Jb laygs; Cumer (e S0ilul b ploxl (@pe yio (Bl 03D ) Ko LB aliwg
3l Ve G2 5 Jsb (Jup s 548 9a3 g 43y oy sl b plosl o IS 0355 51 a5, ¥+
T ) 53005 Lo 5 ogSag Sange il 125 3 (3900 9V A8 ¥ (b (el 028 chliseo (clacond
1355 ol Jlasi o 51,5 e b ok MelS 2o B 15 bl ol b o505l (Capture
2 Ty iy gl e 8 Blig (g aw g (295 (s o)las doyd Ve (305 ()
o] slol bl 51 Lol gy 4x3lIS (g e i (sode blodd ) sipt e g5 5 Cormon cdSlo (6 IS 035
(cme ochee /2¥TY) (S39) ¥ )3 sl oo 1) (i (J 3 Boga 208 05 1 2958 o stme 153U
so duo [YYY o o[ VEY s pa) (Si9) W 9 10 g oyt oylas dopd ¥ L addiay i slayes (gly
593 3l odliinl &5 €S Gl o0 (JS psbo a4 32 ¢yt o)l 30)3 ¥ L o sl Gla SIS 4 bguye (e
oylas jlodliiul (pizman Cusl 0391 g0 Juue 95 sl IS 3 Sos d90 (sl (s o)l 20 ¥
P9 (o0 Aoy Ba)ld)9) 4 (Gl JoSa plaie 4 (g8 (o ytas (Slgyen

35 Juplogn 218 (S 5 Slas (68 (s (g0 ks ¢ Juus y555 1) B 5lg MlS

-YYY -

[Ee——
gt

o

=)



ICelabo crag & 9 @ i) Janeygl) csirgh 25SUS Suanad)l 9 csllal)cin 25508 aogu

The effect of different levels of Rosa canina hydroalcoholic extract on
Physiological characteristics and performance of honey bee colonies
(Apis mellifera)

H. Mohebodini?, R. Shahbazzadeh?, Y. Jafari Ahangari 2, B. Dastar?, R.
Ashrafi Parchin*

1. Department of Animal Sciences, University of Mohaghegh Ardabili, Ardabil, Iran

2. Department of Genetics, Breeding and Physiology of Animal and Poultry, Faculty of
Animal Sciences, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran

3. Department of Animal and poultry Nutrition, Faculty of Animal Sciences, Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran

4. Excir Faravaran Sabalan Company, Science and Technology Park, Ardabil, Iran

In this experiment, the effect of different levels of Rosa canina hydroalcoholic
extract on population, queen egg laying, brood rearing, honey production and
development of the hypopharyngeal glands of honey bee colonies (Apis mellifera)
were studied during summer. The colonies were fed with control treatment and
different concentrations of Rosa canina extract (2, 4 and 8% of the extract) during
a month. Brood rearing and queen egg laying were measured by Lattice frame
(size of the squares are 5x5 cm2). The population of adult honey bee was
measured by frame and 30 days after feeding the colonies. To investigate
development of the hypopharyngeal glands, length and width of 10 acini from
different parts of the gland for age 3, 6, 9, 12 and 15 days were measured using a
stereomicroscope and by software (T Capture). This experiment was performed in
a completely randomized design with four replications and four treatments. In this
study, treatment of 2% Rosa canina extract had a significant effect on brood
rearing, but in queen egg laying, population and honey production, although it had
a better effect numerically, but this effect was not statistically significant. In the
growth of hypopharyngeal glands, the highest growth of acini level at 3 days
(0.0432 mmz2) for honey bees fed with 4% Rosa canina extract and at 9 and 12
days (0.0763 and 0.0722 mm2, respectively) It belonged to the colonies fed with
2% Rosa canina extract (P < 0.05). In general, it can be said that the use of 2% of
Rosa canina hydroalcoholic extract has been effective in improving the
performance of honey bee colonies. It is also recommended for beekeepers to use
Rosa canina hydroalcoholic extract as a nutritional supplement.

Keywords: Honey bee, Hypopharyngeal glands, Colony performance, Production,
Rosa canina extract.
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Investigating the mutual effects between queen production cell size
and mating time in native honey bee colonies in Fars province

Ali. Derafsh!, M. Rezvan?, A. Vahidi®

1. Department of Animal Science, University of Tehran, Tehran, Iran
2. Department of Animal Science, University of Zabol, Zabol, Iran
3. Department of Animal Science, Azadeshahr University, Azadshahr, Iran

Queen breeding is always one of the main axes of beekeeping and a fundamental
challenge that requires experience and the use of new and scientific techniques. It
is morphologically effective. The purpose of this research is to compare queen
rearing in completely identical conditions in terms of rearing, time and place.
Three different treatments (sizes) of queen cells were used in the field experiment
(using the GLM technique). The first treatment was used for large cells (9.5-10
mm), the second treatment for medium cells (8.5-9 mm) and the third treatment for
small cells (7-7.5 mm). The number of queens in this project include three
treatments, each treatment 30 in total 90 queens were evaluated for 30 days from
May 1st to May 30th, with weighing at birth, the relationship between cell size,
queen weight and time The beginning of spawning (the interval between birth and
mating time) were investigated. The results of weighing the born queens were as
follows: the average weight of the queens born from the first treatment of large
cells was 242 mg, the queens born from the second treatment of medium cells
were 197 mg, and the queens born from the third treatment of small cells were 170
mg. Gram was recorded, then the results were compared with Tukey's test at a
significance level of 5%. The results showed that the average comparison between
the size of the queen production cell and the weight of the queen had a significant
difference between the treatments (P < 0.05). The highest weight related to the first
treatment was 242 mg and the lowest weight related to treatment was 170 mg.
Also, comparing the average size of the queen production cell with the mating
time, there was a significant difference between the treatments (P < 0.05). The
lowest mating time after birth related to the first mating treatment was 7 days after
birth, and the second and third mating treatments after 10 to 12 days after birth had
the highest mating time after birth. The results showed that the bigger the queen's
cell, the heavier the born queen is, and these factors have a positive effect on
reducing the the queen's mating time, and as a result, cause a faster population
increase as a result of faster queen mating.

Key words: Queen brood cell, Queen mating time, Queen bee weight
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Evaluation of the effects of Nano-supplements containing macro and
micronutrients on the functional and biochemical characteristics of the
honey bee queen (Apis mellifera)

M. Rezvan!, Gh.R. Dashab?, M.Y. Elahi?, N. Tajabadi? K. Shojayan?, M.
Behjatian Esfahani?®

1. Department of Animal Science, University of Zabol, Zabol, Iran

2. Head of Honey Bee Research Department, Country Animal Science Research
Institute, Karaj, Iran

3. Director of Research and development of Danesh Banyan Spadana Moklam,
Isfahan, Iran

The aim of this research is to investigate the effect of sweet paste
containing AVP-4 on queen egg laying rate, carcass weight, population
size, brood rearing, protein and body fat in European honey bees. In this
experiment, 20 colonies with the same age and homogenized queen for 45
days were used. The hives used were of the Langstroth type and the
colonies were homogenized in terms of the population of newborns, the
population of adult bees, and the amount of food reserves (pollen and
honey). The field experiment was carried out in the form of a completely
randomized design in four treatments, including the first control treatment
of sweet dough without supplements, the second treatment of sweet dough
containing 2.5% of supplements, the third treatment of sweet dough
containing 5% of supplements, and the fourth treatment of sweet dough
containing 7.5% of supplements in five replications. The amount of eggs,
larvae and pupae was measured every 15 days and the colony population
was measured in a frame. It was used to determine crude protein and body
fat based on AOAC methods. The obtained results showed that there was
no significant difference between the treatments in the entire experimental
period by comparing the mean egg laying of the queen, Brood rearing,
population size and crude protein in the entire experimental period (P >
0.05). Comparison of the average amount of fat (ether extract) had a
significant difference among the treatments (P < 0.05). The use of AVP-4
supplement in feeding honey bees had no significant difference between
the treatments on queen egg laying, Brood rearing, colony population and
percentage of raw carcass protein compared to the control. Therefore, in
order to confirm the results, Additional tests should be done at different
times and more traits should be measured in the bee colony. The use of

AVP-4 supplement in honey bee supplement diet had no significant effects
on queen egg laying, brood rearing, colony population compared to the
control, but there was a positive trend compared to the control in the

-YEY -



arch ing

©
e\ Y

£61

@ & mep—y
‘m llcelalo cioe & 9 O ilp) chuejg) esbagh 84S0 cuaas)l g esllollcin 8/S0S cuogn =)
: .}I e ————————————————

&

72

harvest periods, and also the crude protein percentage of the carcass had a
significant effect. It was not compared to the control, but it had a positive
effect on the fat content of the carcass. Therefore, it can be concluded that
basically the supplement used is not a suitable supplement in feeding bees,
or the time of using the supplement was not chosen correctly, and there is a
need for additional tests, especially when nectar and pollen decrease in
nature.

Key words: Amino acid, Vitamin and mineral supplement, Honey bee,
Sweet paste
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Effect of using different levels of isoleucine amino acid on the activity
of phenoloxidase enzyme in hemolymph of worker bees.

H. Vaezi!, R. Kianfar®, A. Javanmard®.
1- Department of Animal Science, University of Tabriz, Tabriz, Iran.

The proper level of protein is necessary for the survival of the bee colony. Among
essential amino acids for bees, the most needed are leucine, isoleucine and valine,
most of the pollen grains are poor and deficient in isoleucine amino acid. In order
to investigate the effect of different levels of isoleucine on the level of
phenoloxidase enzyme activity in the hemolymph of worker bees, an experiment
was conducted in the form of a completely randomized design with 5 experimental
diets and 4 replications (cages) for 18 days. 100 bees were kept in each cage.
Experimental treatments included 1 M sucrose syrup (control diet), and different
levels of isoleucine, respectively, 0.5, 1, 1.5 and 2 pg per liter of 1 M sucrose
syrup. To measure the activity of phenoloxidase enzyme on days 12, 6, 1 and 18 in
each stage, hemolymph was collected from 10 bees. The amount of phenoloxidase
enzyme activity in hemolymph was measured using an ELISA reader at a
wavelength of 490 nm by Jen 5 software and during three time periods with an
interval of 3 minutes. Phenoloxidase enzyme activity is reported based on optical
density (OD). The obtained results showed that there was a significant difference
in the activity of phenoloxidase enzyme during the entire experimental period
between the experimental treatments and also different ages (P < 0.01), so that in
the entire experimental period of the 1.5 pg isoleucine treatment (0.965) and the
control treatment (0.584) had the highest and lowest levels of phenoloxidase
enzyme activity, respectively. The highest amount of phenoloxidase enzyme
activity was observed in all treatments at 18 days. Based on the obtained results,
the use of amino acids that are lacking in protein sources (pollen) used by honey
bees can improve the immune function of honey bees.

Key words: Isoleucine, Phenol oxidase, Optical density, Worker bee,
Hemolymph.
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Impact of seasonal variation of bee bread on health and immune
function in Apis mellifera meda

N. Sahebzadeh?, Sh. Nakhaei Moghadam?
Department of Plant Protection, Faculty of Agriculture, University of Zabol, Zabol, Iran

Bee bread contains pollen, nectar, and salivary enzymes from the honey bee and is
the main source of proteins for them. This natural product is necessary for the
bee’s immune function and health. However, the seasonal chemical composition of
bee bread during different seasons and its effects on the bee’s physiology is poorly
understood. Thus, this case study evaluated how the season influences total
flavonoids in bee bread collected by Apis mellifera meda in the Sistan region
(Zabol, Iran). The influence of seasonal bee bread was tested on survival and gene
expression of glucose oxidase (GOXx), prophenoloxidase (proPQ), and vitellogenin
(Vg) in newly emerged worker bees. Samples of bee bread were collected weekly
(7 g per colony) and grouped seasonally (Spring, Summer, Autumn, Winter). The
bee bread samples were kept at -20°C until the next experiments. “Aluminium
chloride” colorimetric technique was used for measuring the total flavonoid
content of bee bread samples by a spectrophotometric method at 415 nm, using
quercetin as a standard; results were expressed in mg of quercetin (QE) per kg (mg
QE kg-1) of pollen. The defrosted bee bread samples were ground to a powder
form and were mixed (1:1 w/w) with a 50% w/v sucrose-water solution. Each
pollen paste sample was distributed on 96-well plates, attached to a comb, and
hung vertically in the nucleus colonies (24 x 15 x 15 cm). Next, ~ 500 newly
hatched honey bees were transferred to each colony. The number of dead and
living bees per colony per day during the 12-day experiment was recorded for
estimation of bee survival. Using GraphPad Prism 8, the survival curves were
constructed. The expression of GOx, proPO, and Vg genes was measured using
RT-gPCR and their relative expression levels were calculated using the 244
method. Results showed that flavonoid content of bee bread varied with the
seasons, with well over thrice in summer (1248.9 + 108.2 mg QE kg™), compared
to winter (395.5 + 225.4 mg QE kg™?). Flavonoid content in spring (712.1 + 56.2
mg QE kg?) and autumn (659.3 + 188.3 mg QE kg™) were similar, although
different from winter and summer, significantly. Survival probability was higher in
the treatment with summer bee bread compared to other treatments. Expression of
the genes GOXx, proPO, and Vg was minimally affected by the summer bee bread
but was adversely affected by the winter bee bread. Based on our results,
flavonoids may play a role in the survival of honey bees. Further studies for
evaluating the artificial diets supplemented with flavonoids are needed to improve
the maintenance of honey bee colonies, especially in periods of food shortage.

Keywords: Survival, Diet, Honey bee, Flavonoid
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Honeys with higher antioxidant capacity induced more cell apoptosis
and cell migration inhibition in gastric cancer MKN45 cells

F. Khodadadi'?, M. Arab?, A. Zarban'?, M. Khorashadizadeh??

1. Cellular and Molecular research center, Birjand University of Medical sciences, Birjand,
Iran.

2. Department of medical Biotechnology, School of Medicine, Birjand University of
Medical sciences Birjand, Iran

3. Department of medical Biochemistry, School of Medicine, Birjand University of Medical
sciences ,Birjand, Iran.

Honey has a variety of antioxidant, antimicrobial, antiviral, anticancer and antidiabetic
properties. Recently, honey’s anticancer potential has drawn a lot of interest. Gastric
cancer is one of the most common malignancies with high mortality rate, globally. Honey
has showed anti-proliferative and apoptosis induction activities with affecting apoptosis
molecular pathway. In the present study, we investigated pro-apoptotic and anti-metastatic
activity of different honeys based on their antioxidant capacity (low, moderate and high)
on MKN45 gastric cell line. The MKN45 and human fibroblast cells were treated with

different concentrations of three honey samples for 24, and 48 hours, and viability was
measured by alamar blue assay. Afterward, the potential of honeys on inhibition of cell
migration has been investigated using wound healing test. Furthermore, the apoptosis
induction based on sub-G1 percentage of the cells was evaluated by PI staining followed
by flow cytometry. In addition, the expression of BAX, Bcl-2, and Caspase3 genes was
examined via RT-qPCR. Assessment of cell viability revealed more toxicity of honey with
more antioxidant capacity compared to moderate and low ones. Also, more migration
inhibition has been occurred upon moderate and high honeys treatment. Our findings were
confirmed by accumulation of apoptotic cells in the sub-G1 phase of the cell cycle and up-
regulation of BAX and Caspase3 and down-regulation of Bcl-2. In order to assess the
effect of honey on cellular apoptosis, proliferation, migration, and invasion, GC cells were
treated with low, moderate, and high antioxidant capacity honeys. According to other
studies, honey causes cell apoptosis and suppresses cell growth, migration, and invasion in
several tumor cells. Our findings, which demonstrated that honey has anticancer effects on
MKNA45 cells, coordinated with earlier reports.

Key words: Honey, MKN45, Gastric Cancer, Apoptosis, Antioxidant
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Possible role of weather changes in the outbreak of larval mortality in
the honeybee colonies of Iran
V. Ghasemi
1. Division of Honey Bee, Department of Animal Science, Faculty of Agriculture, College
of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

In the early summer of 2022, the honeybee colonies in most provinces of Iran
faced relatively severe larval mortality, which imposed serious economic damage
to our beekeepers. Veterinary organization of the country reported that the clinical
symptoms of this complication are very similar to those of the infectious diseases
such as European Foul Brood (EFB). This disease has been already reported from
Iran and probably threatens the honeybee colonies every year, but the main
question of the present study was that what caused this bacterium to break out this
year. | discussed the issue with some of the experienced beekeepers and received
their point of view. Some of them believed that microbial agents did not play any
role in the honeybee larval mortality. According to the beekeepers' report, larval
mortality was more severe at low altitudes, so that no considerable symptom of the
outbreak was observed in the colonies that were settled in the mountainous areas.
The beekeepers linked the phenomenon to the higher temperature at low altitudes.
They also reported that, compared to the previous years, spring temperature
increase led to early flowering of the plants, thereby prolonging their nectar
production period and significant reduction in the flow of incoming nectar. Based
on the beekeepers' reports and my personal observations, it was hypothesized that
spring temperature increase and early flowering of the plants led to 1) decreasing
the foraging activity of the bees and facing the colonies with lack of food, 2)
drastic decline in population size and changing the age structure of the colonies, 3)
disruption of the social immunity of the bees, thereby 4) more susceptibility of the
colony members, especially the larvae, to the infectious diseases. To collect
evidences for the hypotheses, the scientific literatures were reviewed. Climate
directly and indirectly affects the honeybee colonies by influencing the growth,
development, and distribution of the nectar- and pollen-producing plants. The
plants phenology and the honeybee biology have evolved in such a way that the
flowering period of the plants coincides with the presence of the maximum
number of foraging bees in the nature. The weather changes cause the asynchrony
between flowering time of the plants and foraging period of the honeybees and this
could lead to reducing the pollination rate of the plants and exposing them to the
risk of extinction, thereby the unavailability of nectar and pollen sources to the
bees, interruption in growth and age structure of the population, reducing the level
of individual and social immunity of the bees, and ultimately reducing the
survival, health, and performance of the honeybee colonies.

Keywords: Spring temperature, Flowering time, Foraging activity, Population
size, Social immunity
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Investigation of biotic and abiotic stress factors on the honey bee
colonies in Iran

M. Moharramit, H. Modirrousta!, K. Ahmadi?

1. Honey bee, Silkworm and Wild Life Research Department, Razi Vaccine and Serum
Research Institute (RVSRI), Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran.

2. Veterinary organization

As one of the dominant pollinators, honeybees provide important ecosystem
services to agricultural crops and wild plants and generate many economic benefits
for humans. Unfortunately, there is clear evidence of honey bee colony collapse in
some areas, which leads to significant negative environmental and economic
effects .Various environmental stresses, including abiotic and biotic stresses, acting

alone or synergistically, have been shown to be potential triggers of colony
collapse. Microbial factors are considered to be the most important biological
stress factors. In the study which was conducted in 1400, in eight provinces, out of
48 samples of adult bees 29.16%, 48 samples of honey 33.33% and 48 samples of
debris 10.41% were infected with Paenibacillus larvae. The agents of European
foulbrood were identified in the samples received from a province. In another
study in 1395, among the samples taken from 12 apiaries, 8 samples (66%) were
identified as European foulbrood. In a study in 1399, out of 154 apiaries, black
queen cell virus was detected in 70 apiaries (45.45%), nosema in 25 apiaries
(23.16%), and both in 9 apiaries (5.8%). According to the results of a study in
1397, out of 160 samples taken from 23 provinces, 9 (5.8%), 40 (25.6%), 12
(7.8%), 34 (21.8) %), 7 (4.5%) and 29 cases (18.5%) respectively for acute bee
paralysis virus (ABPV), black queen cell virus (BQCV), chronic bee paralysis
virus (CBPV), deformed wing virus (DWV), Kashmir bee virus (KBV) and
sacbrood virus (SBV) were positive. Apiaries in 18 provinces (78%) were positive
for at least one virus. Among all samples, 83 samples (53.2%) were infected with
at least one virus. The most prevalent virus was BQCV followed by DWV, SBV,
CBPV, ABPV and KBV. Honey bees can use various defense mechanisms to
reduce damage caused by environmental stress such as many social behaviors to
fight against microbial infection. For example, honey contains certain substances
with antimicrobial activity, including methylglyoxal, sugar, H.O, and defensinl,
which can be used by honeybees to defend against pathogens and parasites. Honey
bees can also collect certain compounds that have potential antimicrobial
properties, such as resins, plant pollens and complex plant secretions. These
compounds can be used by bees to produce propolis for the inner coating of the
colony and as a result, can reduce the pathogenic loads in the colony. In addition,
honey bees with hygienic behavior may change worker interactions with each
other, shift tasks within the hive to foraging, and remove ectoparasites and
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diseased brood to reduce the transmission of pathogens and parasites between
individuals in the hive.

Keywords: Honey bee diseases, Environmental stresses, Bee viruses, American
foulbrood, European foulbrood, Health behavior.
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Killer Sinus Headaches

Hasan. Mohammad?
1. Ministry of Agriculture, fisheries and water recourses

Inflammation of the sinuses (cavities) adjacent to the nose. Which are located
inside the bones of the skull and are filled with air and surround the nose and eyes.
It is connected to the nasal cavity through small openings that allow the release of
mucus and secretions from the cavities into the nose, as well as ventilation of the
cavities.

Sinusitis is caused by infection, allergy or autoimmune problems. Most cases of
sinusitis are the result of a viral infection and resolve within 10 days. Sinusitis is a
common inflammatory condition.

Sinus cases coincide with some symptoms, including headache, high body
temperature, facial pain between and around the eyes, the front of the face, or the
back of the head, depending on the affected sinus, nasal congestion and
obstruction, nasal or postnasal secretions, pain in the teeth and upper jaw, affected
sense of smell. Sometimes swelling and redness of the skin covering the infected
sinus appears, and the eye is somewhat clogged.

Honey isn’t the only beneficial thing bees produce; More than 40 cases have been
treated in the Bee Products Healing Center in the Sultanate of Oman. Other bee
products like bee venom and propolis are the most effective bee products for the
sinus disease. Bee sting sessions (indirect and direct bee stings), propolis
inhalation and propolis nasal drops or spay can help and cure as well. The current
antimicrobial applications of propolis include formulations for cold syndrome
(upper respiratory tract infections, common cold, and flu-like infections), wound
healing, treatment of burns, acne, herpes simplex and genitalis, and
neurodermatitis. flavonoid compound in propolis, called pinocembrin, boasts
natural antibacterial, antifungal, and anti-inflammatory properties and has been
used to fight infection and aid in healing for centuries. Nowadays, a lot of clinical
results have confirmed the complete treatment of some cases of sinusitis. This is
due to the natural curative and preventive substances in bee products against
viruses and bacteria that cause sinus disease.

Key words: Killer Sinus Headaches, Honey bee, Nose
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Investigation of the Protective Effects of Honey Samples
Classified by the Total Phenolic Content and Antioxidant
Activity on Serum Liver Functional Tests (LFTs) in CCls

Induced Hepatotoxicity in rat

B. Zamani Ranjbar Garmroodi 3, A. Zarban '3, S. Nasseri 23, Gh. Anani
Sarab 23
1. Department of Clinical Biochemistry, Birjand University of Medical
Sciences, Birjand, Iran
2. Department of Molecular Medicine, Birjand University of Medical
Sciences, Birjand, Iran
3. Research and Development Unit of Kavosh Arian-Azma Company, Science
and Technology Park, Birjand, Iran

As a vital organ in the regulation of metabolism, the liver should detoxify
any sort of toxins, which may be life-threatening to humans.
Hepatotoxicity is a condition which defines as the hepatocyte’s failure in
the detoxification of toxins. Nowadays, the purpose of using many drugs is
to help the liver function in the detoxification process in patients;
nonetheless, current medical approaches have switched to alternative
medicine with natural products such as honey. Different lines of evidence
have indicated that honey is capable to ameliorate liver toxicity via
phenolic contents and antioxidants. The present study has been designed to
investigate the protective effects of different honey samples based on the
phenolic content and antioxidant capacities in CCls-mediated liver injury
and biochemical liver function tests in rats. 56 male Wistar rats were
randomly assigned into 8 groups. Animals received a daily single dose
(20%) of honey samples (Weak, Medium, and Strong based on phenolic
content and antioxidant activity). Four weeks after pretreatment,
hepatotoxicity was induced in rats using the CCl4 (1:1 ratio with corn oil)
and then they were sacrificed; serum samples were evaluated for
biochemical measurements (including SGOT, SGPT, ALP, LDH, and
FBS); Pathological examinations also performed in order to confirm the
results. Analytical evaluations of different honey samples represented with
a higher load of phenolic content and more antioxidant capacity in the
stronger honey sample compared with medium and weak samples.
Biochemical evaluations indicated a significant decrease in serum values of
SGOT (P = 0.0001), SGPT (P = 0.001), and ALP (P = 0.038) in honey-
treated groups, especially for Strong honey samples in comparison with the
toxicity-induced group. Pathological examinations also confirmed the
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protective effects of honey samples. Our data clearly demonstrated stronger
protective effects for honey samples with higher phenolic contents
compared with weaker samples (3 and 5 times more) in CCls Induced
hepatotoxicity rat models. So, this concluded that stronger honey with
higher phenolic contents and antioxidant capacity has more protective
effects against hepatotoxicity.

Keywords: Hepatotoxicity, Honey, Antioxidant, Phenolic content, Carbon
tetrachloride
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Introduction of the strategic plan for the prevention, surveillance
and control of bee diseases

k. Ahmadi
1. Veterinary organization of the country

According to the rules, the veterinary organization is obliged to design and
establish national animal (including honey bees) disease surveillance systems and
also codification their prevention and control programs. In this regard, the new
edition of the strategic plan for the prevention, surveillance and control of bee
diseases has been compiled and implemented in the country's veterinary
organization. The purpose of this programis to carry out disease surveillance in
order to determine the prevalence and geographical distribution of contamination,
as well as their prevention and control (based on the risk factors identified during
the implementation of the program). The diseases covered by this program are
varusiasis, nosmosis, acariosis, American foulbrood and European foulbrood, and
disease monitoring and control operations are carried out in Alboraz-Zagres
mountain ecozones, tropical plains, Hyrcanian forests and hot and dry plains. This
program consists of two parts: Epidemiosurveillance (including active and passive
surveillance) and control measures (a set of measures that are carried out at the
colony, apiary and ecozone levels in surveillance of disease outbreaks). Therefore,
based on the latest data on the active monitoring of bee diseases, the prevalence of
diseases under monitoring in the country has been estimated according to the
following table:

Disease prevalence rate
Variation 94%*
Nosmosis 42%

Acariosis 0%

American foulbrood 33%

European foulbrood under review

Determining the severity of the disease is under investigation.

In this regard, due to the increase in the prevalence of American foulbrood disease,
a set of control measures was developed and implemented in the country's
veterinary organization. Among these measures are the implementation of various
promotional plans (in order to improve the level of knowledge of beekeepers in
order to control the spread of the disease), strengthening passive surveillance, and
developing and implementing a disease control program (diagnosis and
extermination of infected colonies).

Key words: Strategic plan, Surveillance, Bee diseases, Veterinary organization
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Molecular study(Investigation) of the honey bee Nosemaosis in two
Hyrkani and Zagros ecozones

M. Shahbakhsh?, S. Naderi!, S. Nabian!, A. Arab?, A. Ahmadi!, A. Gerami
Sadeghian?, R. Ashtiani?

1. Tehran, Faculty of Veterinary Medicine of University of Tehran,
Department of Parasitology
2. Tehran, College of Agriculture & Natural Resources of University of
Tehran

Nosemosis as the most common diseases of the honey beescauses the destruction
of the ovaries and the sudden stop of egg laying of queens, the weakening of the
colony and finally their death. This disease is spreading all over the world and
because of its secret spread, it is called the invisible Killer. This disease is caused
by Nosema ceranae and Nosema apis, which are obligate intracellular parasites.
Identification of the disease-causing specie leads to the development of a suitable
control strategies. Due to the importance of this parasitic disease, in the present
study, its prevalence in two ecozones, Hyrkani and Zagros, was investigated in 3
seasons: winter, spring and autumn. The current study was carried out cross-
sectionally between January 2022 and the end of September 2022. In totally, 127
apiaries were sampled in the Hirkani ecozone from the 6 provinces of Mazandaran,
Gilan, Golestan, Ardabil, Semnan, and East Azerbaijan, and 51 apiaries were
sampled in the Zagros ecozone from the 8 provinces of Lorestan, Hamedan,
Isfahan, Ilam, Khuzestan, Chaharmahal Bakhtiari, Fars, and Kermanshah.In
totally, 768 samples were collected from 178 apiaries from Hyrkani and Zagros
ecozones. The stomach contents of the worker bees were mixed with physiological
serum and examined for the presence of Nosema using a microscope. Considering
the morphological similarity of two species, Nosema apis and Nosema ceranae,
and the need for differential diagnosis, molecular methods were used. Multiplex
PCR method and primers based on 16S ribosomal RNA were used to determine
Nosema species. A total of 558 samples were collected in the Hyrkani ecozone,
and 237 (42.47 %) samples were positive for the presence of Nosema. Also, 210
samples were collected in the Zagros ecozone, and 112 (53.33 %) of them were
reported to be positive for Nosema. The results of this study showed that the only
Nosema species identified in the Hyrcanian and Zagros ecozones is Nosema
ceranae. According to the results obtained regarding the relatively high prevalence
of Nosema infection, timely treatment with appropriate medicinal compounds is
recommended.

Key words: Honey bee, Nosema ceranae, Nosema apis, Hyrkani, Zagros,
ecozone
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Therapeutic properties of honey and black seed (Dosin)

H.R. Ghojoghi', A. Ghojoghi?, M. Ghojoghi®

1. Veterinary clinician, Doctor of veterinary medicine, University of Shiraz, Iran
2. Resident of veterinary radiology, University of Tehran, Iran
3. Beekeeper, Master's degree in veterinary medicine, University of Gorgan, Iran

Black seed with the scientific name of Nigella sativa is from Ranunculaceae
family. This plant grows abundantly in Isfahan, Arak and Khorasan provinces. The
antioxidant effects of black seed and its main properties have been proven due to
the presence of thymoquinone composition. Blackseed contains 23% protein and
39% oil and other components are linoleic, oleic and palmitic acids. In traditional
Iranian medicine, the combination of honey and crushed black seed is called
Dosin. Honey contains vitamin C and B, which have antioxidant properties. Honey
phenolic acitivity increase its antioxidant feature. It is better to make black seed in
powder form and honey can be considered as a good preservative for its
therapeutic use. In traditional medicine, blackseed is used to increase breast milk,
treat heart diseases, asthma, headache, dysentery, infections, obesity, back pain,
nasal congestion, asthma, allergies, strengthen the immune system, toothache,
worms, diuretics, inducing menstruation, blood pressure and digestive problems
and are used topically to treat abscesses, nasal ulcers and rheumatism.

In the phytochemical analysis of the alcoholic extract of blackseed, which was
carried out on black seed of Khorasan, the seed contains compounds such as
tannin, flavonoid and alkaloid. Some flavonoids act as scavengers of superoxide
radicals in the blood by preventing the process of peroxidation, cell damage is
reduced. Among the flavonoids, aglycones and glycosides of flavonols, which are
also present in black seed have stronger antioxidant effects and as a result, more
anti-radical effects. Blackseed also has an anti-inflammatory effect by stabilizing
the membrane of mast cells and inhibiting 5-lipoxygenase, and it also has an
inhibitory effect on the genes that cause the activation of leukocytes. It has been
proven that the hydroalcoholic extract of black seed and honey, due to their
antioxidant properties, improves the harmful effects of diabetes and changes in
liver enzymes. Also, by neutralizing free radicals, the hydroalcoholic extract of
black seed and honey reduce the oxidative stress caused by streptozocin-induced
diabetes and reduce the amount of liver enzymes and inflammation of the liver
tissue which is probably related to the thymoquinone component. It has also been
proven that the topical use of Dosin in the treatment of Candida infections of the
genital system has a good effect and can even be considered as an alternative
treatment of antifungal drugs. Findings have shown that the combination of honey
and black seed alone and together with serum factors can affect kidney disorders.

Keywords: Honey, Blackseed, Dosin, Treatment, Antioxidant
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Seasonal population dynamic of hornet oriental, Vespa orientalis
in Ahvaz

N. karam kiani?, A. Rasekh?, P. Shisheh bor?, Gh. Tahmasbi?

1. Department of plant protection, College of Agriculture, Shahid Chamran University of
Ahvaz, Ahvaz, Iran.
2. Department of honey bee, Animal Science Research Institute of Iran. Karaj, Iran.

The hornet oriental bees, Vespa orientalis are relatively large wasps that have
recently threatened the beekeeping industry in most parts of Iran and of the world.
These hornets are known as effective hunters and destroyers of honeybees,
especially in tropical and subtropical regions. After hunting honeybees and cutting
off the head and abdomen, they use them as a prey for their offspring, the behavior
which decreases the population of beehives. In order to investigate the dynamics of
the population during the activity of the hornet oriental from the beginning of the
appearance of adult wasps, sampling was done in an apiary located in the
department of plant protection, Faculty of Agriculture, Shahid Chamran University
of Ahvaz for two years (2021-2022). The results of this survey showed that the
appearance of the first hornet oriental was started from the beginning of the second
half of March. These hornets were actually the founder hornets of the colony that
have spent the winter. Then, with increasing air temperature, their population also
was increased and reached its maximum number in the months of June, July until
beginning of August. Along with temperature increasing in the second half of
August, the hornet population was decreased, and after that, it was increased again
in the beginning of September to the end of October, compared to the previous
month. In the first half of November, the hornet population was decreased and
approached to zero in the end of November. By determining the population
dynamics of this hornet, the best time to control this pest, as the enemy of
honeybee, in each region can be determined.

Key words: Apis mellifera, Tropical, Honeybee, Population, Ahvaz
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Evaluation of the effects of various types of honey on acute paw edema
(inflammation) caused by carrageenan in mice

GH. Ananil, A. Zarban?, S. Dadi?, F. Karam?

1. Department of Hematology, Birjand University of Medical Sciences, Birjand, Iran
2. Department of Biochemistry, Birjand University of Medical Sciences, Birjand, Iran
3. Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran

Natural honey is well known for its healing properties and has been a part of many
cultures' traditional medical practices. Honey is rich in carbohydrates, proteins,
vitamins, trace elements, enzymes, and phenolic compounds. It has been shown in
previous studies that honey has various biological properties such as wound
healing, antibacterial, antioxidant, antitumor, and anti-inflammatory effects.
Carrageenan (a polysaccharide) is a phlogistic agent extensively used to induce an
acute, non-immune, and highly reproducible inflammation framework in
laboratory animals. Sulfated sugars present in carrageenan are responsible for the
activation of inflammatory mediators and the production of vascular and cellular
events of inflammation. In the present study, we focused on the anti-inflammatory
and antioxidant activity of various types of honey in the treatment of mice induced
with paw edema.

Number of 36 small laboratory male mice were divided into 6 groups of 6 each.
The negative control and positive control groups received distilled water for 30
days, and the other four groups were treated with four types of honey, including
two strong and two weak, for 30 days. Mice received 2g/kg of each honey daily by
gavage. On the 31st day of the experiment, at zero time (T0), 50 microliters of 2%
carrageenan were injected into the paw of each mouse's left foot. In the positive
control group, 10 mg/kg of indomethacin as an anti-inflammatory drug was
injected intraperitoneally into each mouse 30 minutes before carrageenan injection.
The volume of the left leg in mice before carrageenan injection and after injection
at 1, 2, and 3 hours after injection was measured and recorded with
Plethysmometer. Three hours after the carrageenan injection, the mice were
anesthetized with ketamine-xylazine and paw samples from different groups were
preserved in 10% formalin for histological studies and hematoxylin-eosin staining.
The results of measuring the paw volume of rats at time T1, T2, and T3 compared
to time TO in the groups that received strong honey 35 and 34 compared to the
negative control group and weak honey 10 and 13 were statistically significant and
the volume reduction in Paws of mice was seen (P < 0.05). Also, histological
studies showed that there was a Massive influx of inflammatory cell infiltration
(ICI) and Sub Epidermal Edema (SEE) in the negative control group, and
histological differences were seen between the different groups together and with
the negative control group.
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Our results show that honey has anti-inflammatory effects by reducing the size of
mouse paw edema and inhibiting the production of pro-inflammatory mediators,
and honey can potentially be useful for improving the symptoms of inflammatory
diseases and can be used as a suitable food supplement.

Keywords: Honey, Edema, Acute inflammation, Carrageenan, Paw
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Study on the hygienic and grooming behaviors of the honey bee
population (Apis mellifera meda) in Khoy city against Varroa destructor

R. Taheri Iman kandy?, M. Ghafari?, A. Rahimi® & A. Hashemi?

1. Master's Student, Animal Science Department, Faculty of Agriculture, Urmia University,
Urmia, Iran.

2. Animal Science Department, Faculty of Agriculture, Urmia University, Urmia, Iran.

3. Animal Science Research Department, Kurdistan Agricultural and Natural Resources
Research and Education Center, AREEO, Sanandaj, Iran.

Varroa destructor is one of the most important pests of Apis mellifera all over the
world. It causes great economic loss to the beekeeping industry by feeding on fat
body of different developmental stages of honey bees. Due to the harmful effects
of using chemical acaricides to control Varroa mite in honey bee colonies, the use
of non-chemical methods such as hygienic and grooming behaviors of The honey
bee has been considered. This study was conducted to evaluate the honey bee
population of Khoy city in terms of hygienic and grooming behaviors. In this
study, 40 colonies from two apiaries with more than 300 colonies of Khoy were
completely randomly selected and investigated in June and July of 2022. The
colonies were equalized in terms of the adult’s population, the number of frames,
and the amount of honey and pollen reserves. To measure the grooming behavior,
grease-treated plates were installed in the floor of the colonies and the number of
healthy and unhealthy Varroa mite on the plates was counted. To determine the
hygienic behavior, liquid nitrogen was used to kill pupae, and the number of
uncapped and discharged cells was counted 48 hours after the application of liquid
nitrogen. The present study was analyzed using a completely randomized design
by SAS V.9.4 statistical software. The results showed that the average grooming
and hygienic behaviors in the honey bee population of Khoy city were 69.7% and
87.6% within 48 hours, respectively. According to these results, it can be
concluded that the expression of hygienic and grooming behaviors in the honey
bee colony of Khoy city is high, and the honey bee colonies of this city can defend
themselves against the Varroa mite by performing these behaviors. By selecting
and implementing breeding programs, it is possible to increase these behaviors in
the honey bee population of Khoy city and create a resistant honey bee population
or line to the Varroa mite.

Kaywords: Honey bee, Varroa mite, Hygienic behavior, Grooming behavior,
Khoy city
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Evaluation of antioxidant characteristics of Apis florea honey in some
southern provinces of Iran using FRAP, DPPH and ABTS methods

Shabnam Parichehreh!, Gh. Tahmasbi?, P. Khaki? , M, Eslampanah?

1. Honey Bee Research Department, Animal Science Research of Iran, Agricultural
Research Education
2. Department of microbiology research, Animal Science Research of Iran, Agricultural
Research Education

Honey is not only considered as a fabulous food product, but also it has healing
properties. It is clear that quality of honey can be affected by various factors. In
this study, the quality of several honey samples which are produced in different
parts of Iran including: Bushehr, Chabahar, Dezful, Iranshahr, Jahrom, Jiroft and
Ruan.These products were analyzed in terms of acidity, pH, moisture content,
sucrose percentage, fructose, glucose, proline, diastase, Ash and hydroxyl-methyl
furfural. Honey samples were analyzed for antioxidant activity using the FRAP,
DPPH and ABTS methods. The results showed that the calculated parameters
correspond to the standard provided by the Codex. The results showed that the
mean values of acidity, pH, moisture content, sucrose percentage, fructose,
glucose, proline, diastase, ash and hydroxymethyl furfural (HMF) of dwarf
honeybee honey were 15-18.5, 4.13-4.52, 12.23-14.89, 0-3.8, 29.28-39.19, 30.73-
36.89, 208.48-347.27, 30-36.99, 0.09-0.16, 0-19.46, respectively. Based on the
results, the calculated parameters correspond to the codex standards of honey.
Also, antioxidant power of Bushehr and Iranshahr honey samples had the highest
and lowest values, respectively, among the studied honey samples.

Keywords: Honey, Southern regions, Small bee, Antioxidant properties
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Honey vine improves plasma antioxidant status
and plasma lipids in mice

Omid Kalvandi!, Mosa Sharifi?, Saleh Salehi!

1. Department of Animal Science, Kurdistan Agricultural and Natural Resources Research
and Education Centre (AREEQ), Sanandaj, Iran
2. Hangvini Golan Kurdistan Company, Sanandaj, Iran

Recently, an increasing interest is paid to bee products obtained as a result of the
fermentation process, some of them are the result of lactic and/or acid fermentation
(honey vinegar and honey wine). As result of honey acetic acid fermentation,
honey wine is obtained. This study was conducted to evaluate the effects of water
supplementation by honey wine on the plasma antioxidant status and lipid profiles
in mice. A total of 20 mice were divided into four groups. Treatments were
included: water with no honey wine, and water containing 2.5, 5 or 7.5 mL/100mL
honey wine. The feeding (basal mice diet) and drinking was ad libitum for 60
days. Blood samples were analyzed for malondialdehyde levels and activities of
superoxide dismutase, catalase and glutathione peroxidase and lipid profiles.
Aroma compounds of honey vine were extracted by solid phase micro-extraction,
separated, and analyzed by GC-MS. Compounds were identified, including acids,
esters, alcohols, aldehydes, ketones, phenols, and hydrocarbons. Mice receiving
the water supplementation by honey wine exhibited higher (P < 0.05) plasma
activities of superoxide dismutase, catalase and glutathione peroxidase as well as
lower (P<0.05) plasma levels of malondialdehyde compared with the control group
(tap water with no honey vine. Also, animals receiving water supplementation by
honey wine had lower (P < 0.05) plasma levels of triglycerides, total cholesterol,
and LDL-cholesterol as well as higher (P < 0.05) plasma levels of HDL-
cholesterol compared with the mice in control group. Our results suggest that
water supplementation with honey vine could improve the antioxidant status and
lipid profile of mice.

Keywords: Antioxidant status, Honey vine, Lipid profile
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Evaluation of the acaricidal effect of a compound based on plant
essential oils and oxalic acid in controlling Varva mite in lranian
honey bee colonies.

H. Karami?, R. Sepehari?, Gh. Tahmashi®, M. Mollaei*

1. MSc graduated in Apiculture, Department of Animal Science, Faculty of Agriculture,
University of Zanjan

2. Department of Animal Science, Faculty of Agriculture, University of Zanjan

3. Agricultural Education and Promotion Research Organization Animal Science Reserch
Institute Karaj. Iran

4. Ministry of Agricultural Jihad, Zanjan Province.

The varroa mite (varroa jacibsoni oud (varroa destructor (Acari: Varroidae)) is
one of the most important pests of the European honey bee (Apis mellifera) which
feeds on hemolymph and bodies in different developmental stages of the honey
bee, as well as the transmission of pathogenic agents, weakens the colony and
ultimately destroys the colonies. The Adverse effects of chemical poisons in the
control of this pest has led researchers all over the world to choose alternative
natural control methods, that, in addition to being low- cost, do not have a harmful
effect on human health, bees, and the environment. In this research, the effect of a
herbal compound (named Thymogzal) including essential oils of thyme, mint,
savory (Satureja) (containing effective ingredients of thymol, menthol and
carvacrol, respectively) and oxalic acid and its comparison with chemical
acaricides: Apistan and Biovarol (as a positive control) and control (as a negative
control) was investigaterd.

This experiment was carried out in Zanjan after homogenization of the colony
population in a completely randomized design (CRD) with 4 treatments and 6
replications. In this research, one-year-old queens of Iranian breed and open-floor
hives of Haft-Gohar company were used. Before starting the experiment, the initial
contaminaton of the colonies was recorded and included as a covariate in the data
analysis. The amount of dead mites three times during the experiment period and
the amount of residual contamination in the colonies after the experiment were
measured. covariance analysis of data followed with Tukey test were used for
statistical analysis with SAS statistical software (V.9.4). Based on the results, there
was 82.40% mite dead in Thymogzal treatment, which was significantly higher
compared to the control treatment (p < 0.0001) and There was no significant
difference between mite dead in Thymogzal, Apistan and BiovarolSo, Thymogzal
had an optimal acaricidal effect. The death rate of worker bees in the Timogzal
treatment was not significantly different from the control (0.1% and 0.07% better
in the Timogzal and control treatments, respectively). The casualties of workers in
the Apistan treatment were significantly higher than in the Timogzal and Shahid
treatments. Therefore, according to the results, the compound investigated in the
present study (Thymogzal) can be a good alternative for chemical acaracide.

Key words: Honey bee, Varroa mite, Thymogzal, Apistan, Byvarol.
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Monitoring of apiaries in Alborz and East Azerbaijan provinces for
European foulbrood disease by detection of Melissococcus plotonius
and Enterococcus faecalis bacteria

Sh. Dehghan'?, M. Bagheri?, A. Angaji2, M. Moharrami!, Hosein
Modirrousta?, Kmyar Ahmadi?®

1. Honey bee, Silkworm and Wild Life Research Department, Razi Vaccine and Serum
Research Institute (RVSRI), Agricultural Research, Education and Extension Organization
(AREEOQ), Karaj, Iran.

2. Department of Cell and Molecular Biology, Faculty of Biological Sciences, Kharazmi

University, Tehran, Iran
3. Iran veterinary organization, Tehran, Iran

One of the most important and dangerous honeybee diseases is European
foulbrood (EFB) disease, which is caused by infection of the honeybee larvae with
the gram-positive bacterium Melissococcus plotonius (M. plotonius). EFB was first
detected in Australia in the late 1970s and has spread since then. This disease has a
seasonal epidemic in many regions and is considered an endemic disease that can
cause widespread economic damage. At any ages, larvae are susceptible to
infection and they are infected by bacteria after taking contaminated food. Infected
larvae can subsequently be infected by secondary bacteria, including Enterococcus
faecalis (E. faecalis). The purpose of this research was to diagnose EFB disease in
the Alborz and East Azerbaijan provinces tracing M. plotonius and E. faecalis.
Thus, honey bees were collected from 6 and 15 apiaries suspected of European
foulbrood disease from Alborz and East Azerbaijan provinces, respectively.
Samples were prepared using 40 bees as one sample using a specific protocol.
DNA extraction from the samples was done using a DNA extraction kit and then,
using specific primers, the desired fragments of E. faecalis and M. plotonius
bacteria were amplified using conventional and nested PCR methods, respectively.
Standard bacteria strains of E. faecalis and M. plotonius were used as positive
controls and distilled water as a negative control. Also, M. plotonius bacterium
was investigated by nested PCR method. The accuracy of PCR products was
checked on 1% agarose gel using electrophoresis. PCR results showed that 2 out of
6 samples from apiaries in Alborz province, and 8 out of 15 samples from apiaries
in East Azerbaijan province were evaluated as positive. Also, the nested PCR
results indicated that most of the samples that were positive in the evaluation of E.
faecalis were positive for M. plotonius and only some of them were negative,
which elucidates that sometimes due to the excessive growth of secondary
bacteria, the original bacteria are removed from the environment. The results of
this study showed that the EFB disease in the apiaries of these two provinces
should be noticed as a very significant problem and solutions should be considered
to solve this problem.

Key words: European foulbrood, Melissococcus plutonius, Enterococcus, Honey
bee
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Investigation of European foulbrood (EFB) disease by detecting
Paenibacillus alvei in apiaries of Alborz and East Azerbaijan provinces

Sh. Dehghan'?, M. Bagheri!, A. Angaji?, M. Moharrami!, Hosein Modir
Roustal, Kamyar Ahmadi®

1. Honey bee, Silkworm and Wild Life Research Department, Razi Vaccine and Serum
Research Institute (RVSRI), Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran.

2. Department of Cell and Molecular Biology, Faculty of Biological Sciences, Kharazmi
University, Tehran, Iran

3. Iran veterinary organization, Tehran, Iran

European foulbrood (EFB) is a very significant disease in bees, which is caused by
infection of bee larvae with the gram-positive bacterium Melissococcus plutonius
(M. plutonius). In this disease, bee larvae at any age can get sick after eating food
contaminated with M. plutonius bacteria and subsequently be infected by
secondary bacteria like Paenibacillus alvei (P. alvei). Therefore, the detection of
P. alvei bacteria can be a sign of the presence of the main bacteria, M. plutonius.
Therefore, the aim of this research was to diagnose the EFB disease by tracking P.
alvei as the secondary cause of the EFB disease in Alborz and East Azerbaijan
apiaries. Therefore, honey bees were collected from 6 and 15 apiaries suspected of
European foulbrood disease in Alborz and East Azerbaijan provinces, respectively.
Samples were prepared using 40 honey bees as one sample, using a specific
protocol. DNA was extracted from the samples using a DNA extraction kit, and
then the desired fragment of P. alvei was amplified using a pair of particular
primers. The standard strain of P. alvei was used as a positive control and distilled
water was used as a negative control. The correctness of the amplified fragment
was checked on 1% agarose gel using electrophoresis. The results of this study
indicated that all samples from Alborz and East Azerbaijan provinces apiaries
were evaluated positive. The findings of this study illustrated that the apiaries of
these two provinces, and especially in East Azerbaijan province, areheavy nfected
with European foulbrood disease. Therefore, wider monitoring and elimination of
infection should be highlighted in management strategies.

Key words: European foulbrood, PCR, Paenibacillus alvei, Honey bee
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Six ""H" from the Apiary to the Consumer

Hasan Mohammad
1. Ministry of Agriculture, fisheries and water recourses

What are the six "H" those important to the beekeeper as well as the consumer,
every bee-keeper's wish is to have healthy and strong bee colonies to bring him/her
a lot of honey. And he/she wants to produce honey of the best quality to be offered
to his/her customers. This will definitely be helped by bee-keepers having, apart
from other things, good basic knowledge of the principles and procedures of
disinfection. Indeed, in our opinion, such knowledge of disinfection techniques is
absolutely necessary. Micro-organisms are everywhere around us, and in huge
quantities. One yoghourt pot contains more microbes than people on the Earth, and
the weight of microorganisms in one hectare of soil is equal to tons. Most micro-
organisms are useful; only some of them are pathogenic. There are also pathogenic
microbes which may cause diseases under certain conditions or which may
aggravate the course of another disease. Disinfection and sterilization are aimed at
eliminating these microorganisms. The significance of disinfection for beekeeping
is ever increasing. The existence of antibiotics and other efficient medicines has
meant that interest in cleanliness and hygiene has diminished. This applies also to
beekeeping. Nowadays it is not justifiable to use antibiotics against diseases of
bees for many good reasons. So we have to protect bees and bee products from
extraneous substances and agents, which is where hygiene is of paramount
importance. The National Bee Unit (NBU) describes the sources of infection as,
Infected combs, brood combs, Super combs, Honey (e.g. in exposed combs or
drums), Beekeeping equipment, Beekeepers (e.g. dirty bee suits) The main
solution is to start the hygiene from the early step in the apiary to the last step of
filling the honey in the bottles and in the storage. Not only to insure the high
quality of the honey, but to insure the high quality, medical value and high grade
of all the bee products come from the bee hive as an apitherpy hive to heal our
disease from the cleanest natural location in the world.

Key words: Apiary, H form, Consumer, Honey bee
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Geographical and seasonal distribution Varroa destructor in honey bee
(Apis mellifera) Hyrkani and Zagros ecozone, Iran

Sedigheh Nabian?, Sara Naderi', Mahsa Shahbakhsh?, Alireza Arab?, Ali
Ahmadi!, Abbas Gerami Sadeghian?, Seyed Reza Ashtiani?

1. Tehran, Faculty of Veterinary Medicine of University of Tehran, Department of
Parasitology
2. Tehran, College of Agriculture & Natural Resources of University of Tehran

Varroa mite is one of the most important pests in honey bees. It is one of the most
common honey bee parasites in Iran. Despite extensive efforts to control this
parasite, it is still considered one of the most important problems of beekeeping in
Iran. Contamination of honey bees with varroa destructor mite can reduce its
population and cause irreparable economic losses in apiaries. This mite has
affected different stages of honey bee's life and due to hemolymph and fat bodies
eating, it has caused malformed and ineffective bees and is also able to transmit
many dangerous honey bee’s viruses. The present study was conducted with the
aim of determining the prevalence of Varroa in the apiaries of two ecozones,
Hyrkani and Zagros, in three seasons: winter, spring and summer. This study was
done cross-sectionally between January 2022 and the end of September 2022.
Number of 127 apiaries from the Hyrcanian ecozone and 51 apiaries from the
Zagros ecozone were investigated. Varroa mites were isolated from the bees using
boiling water and detergent to identify samples infected with Varroa. A total of
558 samples were collected from Hyrkani ecozone and 142 (42.14%) samples
were reported as positive for Varroa contamination. Also, 210 samples were
collected from the Zagros ecozone, and 27 (12.85%) of these samples were
reported to be positive for Varroa contamination. The severity of Varroa infection
in the Hyrcani ecozone was reported in winter, spring and summer seasons as
30.73%, 0% and 11.76%, respectively. Also, the severity of Varroa infection in
Zagros ecozone was reported as 14.66%, 3.07% and 0%, respectively, in winter,
spring and summer. According to the results of this study, it can be concluded that
Varroa mite contamination exists in two ecozones, Hyrkani and Zagros, and can
play an important role in the losses of apiaries in these areas. Considering the
changes in climatic conditions in different years, it is necessary to monitor honey
bees at certain times in order to apply suitable control strategies.

Key words: varroa, Ecozone, Zagros, Hyrcani, Honey bee
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A report on the commercialization of bumblebees in a national macro-
technology project, Substantiation a long-standing dream in Iran.

Alireza Monfared

1. Kohgiluyeh va Boir Ahmad Province, Department of Plant Protection, Faculty of
Agriculture, Yasouj University and Research and Innovation Department, Dena Bio-
Pollinator Co., Ltd., Yasouj, Iran.

Some species of Bumblebees are industrially commercialized in the world and are
used to pollination of greenhouse vegetation. The production and domestication of
these bees is complicated and expensive and has been last more than a century.
More than 35 years have passed since the commercialization of these bees in the
world. Every year, millions of colonies of these bees are exported to leading
Belgian and Dutch companies or representatives of these companies to more than
70 countries of the world. In our country, the colonies used in the greenhouse and
garden products before the implementation of this project were only provided by
the representatives of Koppert companies and in the last few years by the
representative of Biobest in Turkey. Research on the taxonomy of bumblebees in
Iran began in 2003, and 34 species of these bees were collected and identified.
Then the species with commercialization capabilities were identified and since
2013, two dominant species, Bombus terrestris L. and B. locorum L., were placed
in the commercialization process by Dena Bio-Pollinator Company. In 2014, this
company produced 80 colonies of these bees in a research pilot project, then in a
large national technology project, within 36 months, with the support of the
Presidential Finance Office, it established commercial mass raering of these bees
in the country. From February 2022, the first hives of this company with the brand
name " Damavand®" were sent to the greenhouses of Khorasane Razavi Province
and after that in 1401 these hives were sent to different provinces of Iran. In
Current year, the hives "Vikan®", " Douna®" and " Persia®" were used. Dena
Bio-Pollinator Company (Called in Farsi Zist Gardeh Afshane Dena) is the only
company capable of producing these bees in Iran and the Middle East, which
independently rear these bees and is not licensed by any European company. With
the successful implementation of this project, the goals such as localizing the
knowledge of mass rearing, reducing imports and dependence on foreign
countries, and especially the feeling of honor, pride and national pride from the
production of these bees in the country were achieved.

Keywords: Commercialization, Bumblebee, Technology, Innovation.
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The pollinator bees of the Apoidea family (Hymenoptera) of the trees
and shrubs of the South Zagros forests; A case study of the forests
around Yasouj

E. Rostami?, A. Monfared?, A. Tsadarian Jahormi?, S. Alvaninejad?

1. Kohgiluyeh va BoyarAhmad Province, Yasouj, Department of Plant Protection, Faculty
of Agriculture and Natural Resources, Yasouj University.

2. Kohgiluyeh va BoyarAhmad Province, Yasouj, Department of Forestry, Faculty of
Agriculture and Natural Resources, Yasouj University.

Meadows and forests are one of the most important ecosystems on the planet. The
province of Kohgiluyeh and Boyer Ahmad has special climatic and topographical
conditions, which has about 1700 identified plant species and includes about 20%
of the country's plant species, including pasture and forest species. About 750
thousand hectares of the area of the province are forest and pasture. Pollinator bees
of the Apoidea family are one of the most important factors in the preservation and
survival of plant species in forest and pasture ecosystems. Considering the
economic and environmental importance of different species of forest plants and
the natural dependence of many species of these plants on pollinating insects, these
bees were collected and identified in the forest areas of Yasouj and the suburbs. In
the sampling of forest plants in Yasouj and county, number of 35 species of
pollinator bees were collected and identified from 15 plant species.

Key words: Oak, Forest, Pollinators, Yasouj.
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Pollination and pollen collection behavior in
various subspecies of honey bees

S. Youzi!, M. Razmkabir?, J. Rostamzadeh?, O. Raygan?

1; Department of Animal Science, Faculty of Agriculture, University of Kurdistan,
Sanandaj, Iran

2; Department of Animal Science, Faculty of Agriculture, Urmia University, Urmia, Iran

The western honey bee (Apis mellifera) is the principal insect species used for
pollination of agricultural crops. Pollen is essential for the nourishment and
development of the swarm’s productive and reproductive potential. In other words,
pollen represents the main source of proteins, lipids, vitamins and minerals. It also
plays a key role in the adequate development of the brood, and the nourishment of
young bees as well as the functioning of glands and ovaries and the formation of
body fat. The most common and prominent honey bee species in Iran is the
western honey bee, Apis mellifera, which includes the Iranian honey bee,
Carniolan and IranianxCarniolan hybrids. The objective of this study was to
identify effects of crossbreeding on the pollen collection in the Iranian honey bee
(Apis mellifera meda). In the beginning of March 2021(the end of wintering season
of colonies), eight colonies of each three bee breeds were selected randomly and
uniformed based on the honey and pollen storages, number of brood frames, initial
population and type of the hives (Langstroth hive). The tested colonies did not
receive any chemical treatments during the experiment period. Pollination
monitoring and recording of pollen collection were performed weekly during the
spring 2021 at the Honey Bee Research Centre, University of Kurdistan, Sanandaj,
Iran (35.27788; 46.99562). Results showed that IranianxCarniolan hybrids were
more efficient in comparison of parental stocks for pollen collection (p < 0.05),
indicated positive heterosis of crosses and complementarity between breeds.
Moreover, Iranian honey bee (Apis mellifera meda), in comparison with Carnilolan
honey bee (Apis mellifera carnica), exhibited proper and favorable performance
for pollen collection and pollination behavior, significantly (p < 0.05).
These findings provide insight into the evolution and ecological adaptation of local
honey bees to environments and habitats. Management to support indigenous
species with high pollination efficiency and effective foraging behaviour will
promote crop pollination. The highest level of phenotypic diversity was observed
in the Iranian honey bee, indicated the potential and benefits of this breed for
selection programs.

Keywords: Iranian Honey Bee, Foraging Behaviour, Pollen Collection,
Pollination.
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Role of vegetation on beekeeping and honey production in Iran and
the world

AR. KhavaninZadeh?, S. Shahriyari?

1. Assistant Professor, Ardakan University, Yazd
2. PhD Graduated, Ardakan University, Yazd

Vegetation has a special role and place in the quantitative and qualitative
production of honey in different regions of the world. In this study, the number of
colonies and the average amount of colony production in Iran, as the fourth
producer of honey in the world, were investigated, and its relationship were
studied with the extent and different levels of vegetation in the country compared
to global levels. The results showed that the average per capita rangeland
vegetation cover in Iran is equivalent to 12 hectares for each colony, while it is
equivalent to 84 hectares in the world. Regarding vegetation of agricultural and
forest lands per capita colony in Iran is equal to 4.4 and 1.7 hectares, while it is
equal to 54 and 41 hectares in the world. Also, the average honey production in
Iran is equivalent to 11 kg while it is 19 kg in the world per colony. In this context,
China has a production equivalent to 49 kg per colony, meaning it has a higher
performance compared to the world average. Therefore, it seems the role of
rangeland vegetation in beekeeping and honey production in Iran and also at the
global level is higher than other types of vegetation and this importance role can
be determined by more studies using different type of vegetation and density
colonies for evaluating and improvement of honey and beekeeping production.

Key words: Beekeeping, Honey Production, vegetation
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Apiray tourism (Apitourism)

HajiRahim Ghojoghi?!, Ameneh Ghojoghi?
1- Veterinary clinician, Doctor of veterinary medicine, University of Shiraz, Iran
2. Resident of veterinary radiology, University of Tehran, Iran

Iran's beekeeping industry is among the top 10 countries in the world in terms of
the amount of honey production and the number of honey production farms.
Considering the suitable distribution of bee farms and the development capabilities
of agriculture and tourism in these areas, apitourism is one of the strategies that
have been proposed in the last few decades to diversify the rural economy and
sustainable rural development. The type of tourism related to the traditional
profession of beekeeping and its products from the aspect of ecology, food and
medicine. Honey bee tourism activities include not only visiting apiaries, but
provide the opportunity to observe the work of bee breeders, the method of making
honey, its properties and characteristics, discover information about bee products,
watch the life of a bee colony and find the recognition of the ecological correlation
between humans and bees. Presentation of topics of biology, ecology and history
of beekeeping in the form of theoretical and practical education is one of the
attractions of the beekeeping tourism. Visiting these tourist attractions in the form
of recreational and educational tours, in addition to familiarizing those interested
with the production and extraction process of honey, visiting the gardens of honey-
producing plants, makes the possibility of better access of people with healthy and
energizing food, especially honey and other bee products. Apitourism is not only
observing and learning bee's life and buying the products, but also using an
alternative treatment called apitherapy or bee therapy. The most popular and
common form of treatment in apiary tourism is inhalation equipment. Tourists rest
in rooms equipped with special chairs and breathe beehive air rich in anti-fungal
substances. This environment has positive effects on the respiratory system,
strengthening the immune system, reducing stress, fatigue and improving mood. In
addition to inhalation, other therapeutic activities such as honey bath, massage
using honey and beeswax, masks and use of bee stings are referred to as bee
therapy for detoxification. Even the sound of bees is used to create peace and
relaxation. Honey bees are important not only because of their significant role in
nature through pollination and production of products inside the hive, but also
because of the intellectual and physical health of humans. Honey bee tourism is
presented as an opportunity to activate rural areas, create new jobs and promote
the culture and tradition of a region and provides an opportunity for the growth
and dynamism of rural areas and the creation of new tourism jobs.

Key words: Bee, Tourism, Apitourism, Bee therapy, Jobs, Honey
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Apilarnil, a product to increase the income of beekeepers

M. Filehkesh?, 1. Filehkesh?

1. Expert of Khaf Veterinary Department.

2. Senior expert in bee breeding, Ph.D. student of Pasture Science, Azad University,
Science and Research Unit, Tehran

Introduction: Beekeeping and benefiting from bee products whose history is
equivalent to the history of humanity, has increased in the new global conditions,
and research on the effect of biological activities and chemical content of bee
products on human health has accelerated. Apilarnil (collection of the total
composition from comb cells of 7-day-old male bee larvae (97% male bee larvae
and 3% larval food - royal jelly, pollen, bee bread, honey)), which has been
studied in recent years for its effect on human health. It is one of the new products
of the beehive. Karagozoglu, F & Sahin.S. B. (2022)

Materials and methods: Apilarnil has a high nutritional value and is a cheap
source of biologically active substances and includes water (65-75%), proteins (9-
12%), carbohydrates (6-12%), fatty acids and Lipids (3.5-8%), minerals K, Na, Ca,
Mg (1-1.5) %. (Aosan2016). The special feature of Apilarnil is the presence of
steroids (testosterone, progesterone and estradiol) and it is called Royal Nerney's
gel. It is a homogeneous, milky substance with a yellowish gray color and a sour
taste.

Results and discussion: In many scientific reports, the therapeutic effect of
Apilarnil has been confirmed in the treatment of urgent global health problems,
including ovarian dysfunction in women and male infertility, thyroid and immune
disorders, as well as malnutrition in children. Several Apilarnil-based dietary
supplements are available online. Many patents related to Apilarnil-based dietary
supplements have been registered in Russia, Sidor & Dzugan (2020), but their
spread in the EU countries is still limited, although the EU has approved the use of
Apilarnil as a meat and protein substitute.

General conclusion: The existence of more than 11 million honey bee colonies in
Iran, in which the production of male bees and even the phenomenon of male
reproduction takes place, is a great potential if the beekeeper is aware of the
method and benefits of harvesting male bee larvae and turning them into Apiarnil
products. can produce it. With proper training, it is possible to harvest 1.5 kg of
Apilarnil in each hive, and due to the reasonable price and the introduction of
some products produced abroad with Apilarnil, it may be an incentive for the
leading beekeepers to take this path and considering. The clear horizon of which
there is a market for its consumption abroad and inside the country, provide the
basis for creating more employment and income for beekeepers.

Key words: Apilarnil, male honey bee larvae, increase in income
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Nutritional quality of honeybee-collected pollen of
Amygdalus scoparia Spach.

E. Babakhanil, Gh. Nehzati Paghaleh!, A. Mehrabian?, F. Ghazianil, M.
Refahi®, V. Ghasemi?

1. Division of Honey Bee, Department of Animal Science, Faculty of Agriculture, College
of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

2. Department of Plant Sciences and Biotechnology, Faculty of Life Sciences and
Biotechnology, Shahid Beheshti University, Tehran, Iran

3. Ph.D. student of Plant Biology, Shahid Beheshti University, Tehran, Iran

Mountain almond (Amygdalus scoparia Spach.) with the local name of Badameshk
is a shrub belonging to family Rosaceae which flowers during March and April.
The aim of present research is to evaluate the nutritional value of honeybee-
collected pollen of A. scoparia. In early March of 1400, one of the apiaries located
in Kafashkonan village, Bahmai city, Kohgiluyeh and Boyer-Ahmad province was
selected for pollen sampling. Pollen loads gathered by the foraging bees from local
plants were collected using pollen trap. The pollen loads were separated based on
color and the relative abundance of each pollen type was estimated and were
stored at -20 °C. Nutritional quality of the pollens were determined according to
the standard methods recommended by Association of Official Analytical
Chemists (AOAC). It was found that 72% of the bee-collected pollen loads are
green in color and palynological studies using light microscope (LM) and scanning
electron microscope (SEM) revealed that the morphological characteristics of the
pollen grains found in the green loads are consistent with those found in the anther
of A. scoparia flower. The pollen of this plant contains 16.39% moisture, 3% ash,
26.33% crude protein, 2.61% crude fat, and 68.05% carbohydrate. In addition,
nine essential amino including leucine (4.07 g/100 g dry matter), threonine (3.18
g), valine (3.16 g), phenylalanine (2.79 g), isoleucine (2.71 g), lysine (2.25 g),
methionine (2.16 g), arginine (2.06 g), and histidine (1.24 g) were detected in
pollen protein of A. scoparia. Our findings demonstrate the high potential of A.
scoparia pollen to satisfy the nutritional requirements of honeybee colonies at the
beginning of the beekeeping season.

Keywords: Badameshk, Pollen load, Palynological studies, Crude protein,
Essential amino acids
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1.Eucera (Hetereucera) albofasciata Friese 1895; 2. Eucera (Pteneucera)
brevitarsis Risch 1997; 3. Eucera grozdanici; 4. Eucera (Synhalonia) hungarica
(Friese 1895); 5. Eucera (Eucera) interrupta Baer 1850; 6. Eucera (Pteneucera)
tibialis Morawitz 1875; 7. Eucera (Pteneucera) latipes Risch 1997; 8. Eucera
(Eucera) longicornis (Linnaeus, 1758); 9. Eucera (Hetereucera) monticola Risch,
2003; 10. Eucera (Hetereucera) nigripes Klug, 1845; 11. Eucera (Uncertain)
nodicornis; 12. Eucera (Synhalonia) rufa (Lep. 1841); 13. Eucera (Hetereucera)
seminuda Brullé 1832; 14. Eucera (Hetereucera) serraticornis Risch 1999; 15.
Eucera (Synhalonia) spectabilis (Morawitz, 1875); 16. Eucera (Eucera) sociabilis
Smith, 1873; 17. Eucera (Pteneucera) obsoleta Pérez 1911.
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Identification of Eucerini bees (Hym., Apoidea, Apidae) in the Iranian
Pollinator Insects Museum of Yasouj University

S. Tahereh Hosseini!, A. Monfared?, S. Azhari!
1. Kohgiluyeh va BoyerAhmad province, department of Plant protection, faculty of
agriculture; Yasouj University

Among the seven families of pollinator bees of the Apoidea superfamily, the
Apidae family is particularly important. In addition to the honey bee, which has
used in large industries and a large workforce in the world, other bees of this
family are important because of their role in increasing the production of pasture
and agricultural products and the survival of these plants. In Iran, until this
research, except for a few limited studies on the Eucerini tribe, no comprehensive
research had been reported. These bees were collected from Ardabil, East
Azerbaijan, Isfahan, Bushehr, Chaharmahal Bakhtiari, Khuzestan, Fars, Qazvin,
Kerman, Kohgiluyeh, Bairahmad, Gilan, Mazandaran, Sistan and Baluchistan and
Yazd provinces in the spring and summer of 2009 to 2021 and were kept in the
“Iranian Pollinator Insects Museum”. In this research, number of 6154 specimens
were examined and 56 species of Eucera were identified with the help of Stephan
Risch (Lercozen, Germany) and Achik Dorchin (Mans, Belgium). The highest
number of species belonged to the genus Eucera. Also, a list of 82 species of this
genus, which were reported in different sources from Iran, was extracted. Number
of 17 new records were identified among the species in the Iran Museum of
Pollinating Insects, including:

1. Eucera (Hetereucera) albofasciata Friese 1895; 2. Eucera (Pteneucera)
brevitarsis Risch 1997; 3. Eucera grozdanici; 4. Eucera (Synhalonia) hungarica
(Friese 1895); 5. Eucera (Eucera) interrupta Baer 1850; 6. Eucera (Pteneucera)
tibialis Morawitz 1875; 7. Eucera (Pteneucera) latipes Risch 1997; 8. Eucera
(Eucera) longicornis (Linnaeus, 1758); 9. Eucera (Hetereucera) monticola Risch,
2003; 10. Eucera (Hetereucera) nigripes Klug, 1845; 11. Eucera (Uncertain)
nodicornis; 12. Eucera (Synhalonia) rufa (Lep. 1841); 13. Eucera (Hetereucera)
seminuda Brullé 1832; 14. Eucera (Hetereucera) serraticornis Risch 1999; 15.
Eucera (Synhalonia) spectabilis (Morawitz, 1875); 16. Eucera (Eucera) sociabilis
Smith, 1873; 17. Eucera (Pteneucera!) obsoleta Pérez 1911.

The female specimens of Eucera serraticornis was collected for the first time in the
world in this research. Four species of E. nodicornis, E. multesima, E. grozdanici
and E. monticola, were exist in the examined specimens, which have only
proposed names and have not been described so far. Due to the possibility of
identifying most of the species of these bees in the Iranian Pollinator Insects
Museum, as well as the exist of identified samples of the world experts of this
tribe, the comprehensive identification key of the existing species of bees of the
Eucerini tribe was prepared. This key can be a valuable foundation for other
researchers of pollinator bees of this tribe and provide useful information and a
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foundation for other studies due to the fact that the rich fauna of Iran is unknown.
Also, data related to the number of samples, locations, coordinates and distribution
maps for all species in Iran have been prepared.

Keywords: Pollinating bees, Key, Distribution, Eucer.
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(ST 5 K (g el 0 LS GaaisS oo 3 andh 5 g5 S CbAL J 2g)S oS
lome 4 HL il laasS (cladseS Sl (g ybam g oo <8l Lid bli plos 3 Loy g 35,15 0L
Ao b odlgls AYF 5 Lyuin OF+ 1 &S 43s5 00+ + 5l Lo pols b jo S o oolatul Syed ljee
SBASS &S sl (glosydy (55,98 sl 005 Lo g alulis o] (So3lshy00 9 o)1) Sluogas 4
Ol 2 Higbioe JHite g b o Cgme (lje & S5 phgle G 4 Gl b S8 gl
TS A g Soglaer GLidles S (sloygsi b lasye a5 0dlgils (0D g uin i I &5 i hngy
Imparipes (Imparipes) apicola Banks, 1914; Parapygmephorus crossi Mahunka,

1974; Scutacarus acarorum Goeze, 1780; Kuzinia laevis Dujardin, 1849; Anoetus
szelenyii Mahunka, 1974; Chaetodactylus sp. and Androlaelaps sp. nov.
Sl Jlse o mre 5| 5 Apoidea odlgpls YU (slaygs; 059 4 aygsj (sobaidl Cuenl 4 24 L
PG 3 ot | S Sl on Lo g b S5 byl g 53 85 e oS gl b Lasipe
{3 5l 4555 VY SIYL s ;S5 00 el s slrdasss sl Lm‘j owbsm J.ol}&
Bab il i olidled S
Bombus (Pyrobombus) haematurus Kriechbaumer, 1870; Bombus (Sibricobombus)
niveatus Kriechbaumer, 1870; Bumbus (Thoracobombus) persicus Rodaszkowski,
1881; Bombus (Bombus) terrestris Linnaeus, 1758; Bombus (Psithyrus) vestalis
Geoffroy, 1785; Halictus (Halictus) resurgens Nurse, 1903; Halictus scabiosae
Rossi, 1790; Megachili (Creightonella) albisecta Klug, 1817; Nomiapis
(Nomiapis) diversipes Latreille, 1806; Osmia bicornis  Linnaeus, 1758;
Tetraloniella menthae Risch, 1997 and Andrena sp. nov.
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Mites associated with pollinator bees (Hym., Apoidea) exist in
the Iranian Museum of Pollinator Insects, Yasouj University

F. Armandpour?, Sh. Azhari?, A. Monfared!
1. Kohgiluyeh va BoyerAhmad Province, Department of Plant Protection, Faculty of
Agriculture, Yasouj University.

Mites are a group of large, diverse, and ancient arthropods among the known
species yet, and they are widely distributed and found in almost all parts of the
world. Many mite species use adult insects as foretic hosts. Currently, more than
55,000 species of mites from 540 genera and 124 families have been identified and
described according to their behavioral and morphological characteristics. Phoresy
is a phenomenon in which small animal species are transmitted by sticking to the
body of larger animals that are considered as hosts. In this research, seven species
of seven genera and six families of mite associated to pollinator bees were
collected and identified as follows:

Imparipes (Imparipes) apicola Banks, 1914; Parapygmephorus crossi Mahunka,
1974; Scutacarus acarorum Goeze, 1780; Kuzinia laevis Dujardin, 1849; Anoetus
szelenyii Mahunka, 1974; Chaetodactylus sp. and Androlaelaps sp. nov.
Considering the economic importance of bees, especially bees of Apoidea family,
one of the most important vital factors related to them are mites, which can be one
of the most important and serious limiting factors in case of parasitic relationship
with bees. The mite species identified above were isolated from 12 species of
pollinator bees below.

Bombus (Pyrobombus) haematurus Kriechbaumer, 1870; Bombus (Sibricobombus)
niveatus Kriechbaumer, 1870; Bumbus (Thoracobombus) persicus Rodaszkowski,
1881; Bombus (Bombus) terrestris Linnaeus, 1758; Bombus (Psithyrus) vestalis
Geoffroy, 1785; Halictus (Halictus) resurgens Nurse, 1903; Halictus scabiosae
Rossi, 1790; Megachili (Creightonella) albisecta  Klug, 1817; Nomiapis
(Nomiapis) diversipes Latreille, 1806; Osmia bicornis  Linnaeus, 1758;
Tetraloniella menthae Risch, 1997 and Andrena sp. nov.

Keywords: Pollinator bees, Phoresy, Associated mites
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Apoidea s3lglaYL Lidled S o g ; o lwled
WSy 9 e, oLl 43 (INsecta, Hymenoptera)

‘,,,;J“Lé..:s Q)i “b).é.}w Lo)“kl.c c“_,oﬂ.é Ol.wl.w
Tl ol ¢(6))sliS 0aStily ((SBjalS 095 canlng 5 45lSeS il

Llod 5l a8 simd o JuSi 1y ololie Jb saiuly @l pis (S5 09,5 APOIdea odlglb Yl o )s;
plos 5 dngs Lli dacudd ¢ SliwngS 3ble I o)bpdiges b Aid gaite jhuy S5 5 L3,
WAY jgeseed Bl EATAY e Jl o)l 5 Joeejlea lil slajeed 5l wyiwd p3 (LS sbaid
348"l oozl L oad (5)5laer sloiges 3,5 (Sslaer o565 2 Lidlod)S (sl (sladiges
VEAA iy L)“‘Q’ﬁ)’ U’I Il AW dL.:L.w > (ﬂ_‘aw 2D e g 03193& C.‘aw Bl u>)l> GLA 20 990
5 39 0lGBYL ! 5l odlgls gy 3l ayguss 005 llis 5 (oyglxes 455 OO Jolis Lidlod,3 5405
Halictus fatsensis (cas5 ¥ poansce jai b slhe odd plolis cais 00 51 imgh ol
Megachile cf. fertoni Pérez .Megachile tecta Radoszkowski 1888 Bliithgen, 1936

Syss; b i imgh cpl b uomen dg L ol Glidles )5 gl yss; ysd slp 1895
APIdae codlgls 5 ws5 V0 dgy yuin & 5 ald Cin 0dlgils pj ks @yl s jl ond glolis
wodlgls 5l 4,5 v Halictidae (codlgls 1 &8 Vv Megachelidae sodlgls ;I 4545 ¥

ool 00l )55 Colletidae
Halictus brunnescens, (Eversmann, 1852); Halictus resurgens, Nurse, 1903;
Halictus fatsensis Blithgen, 1936*; Halictus maculatus priesneri Ebmer,1975;
Halictus pulvereus, Morawitz, 1874; Halictus cypraicus (Blithgen,1937); Halictus
tuberculatus, Bllthgen, 1925; Lasioglossumi aegyptiellum (Strand, 1909),
Lasioglossum malachurum (Kirby, 1802); Lasioglossum villosulum (Kirby, 1802);
Lasioglossum nigripes (Lepeletier, 1841); Lasioglossum truncaticolle (Morawitz,
1877); Lasioglossum politum (Schenck, 1853); Pseudapis platula (Warncke,
1976); Pseudapis lobate; Pseudapis bispinosa (Brullé, 1832); Pseudapis
diversipes (Latreille, 1806); Amegilla (Amegilla) girculla; Amegilla (Amegilla)
sp.; ,Amegilla (Amegilla) quadrifaciolate (de Villers, 1789); Bombus
(Thoracobombus) armeniacus Radoszkowski, 1877; Bombus (Megabombus)
portchinsky Radoszkowski 1883; Tetraloniella glauca (Fabricius, 1775); Xylocopa
(Xylocopa) varentzowi Morawitz 1894; Colletes radoszkowskii Noskiewicz 1936;
Colletes similis Schenck, 1853; ,Anthidium loti Perris 1852; Anthidium taeniatum
Latreille 1809; Anthidium cf. loti Perris, 1852; Anthidium aff. florentinum
(Fabricius,1775); Anthidium florentinum (Fabricius,1775); Anthidium cf.
christianseni Mavromoustakis, 1957; Anthidium cf. oblongatum (llliger, 1806);
Megachile apicalis Spinola 1808; Megachile leachella Curtis 1828; Megachile
anatolica/leachella Rebmann 1968; Megachile cf. anatolica; Megachile rubripes
Morawitz 1875; Megachile picicornis Morawitz 185; Megachile cf. burdigalensis
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Benoist 1940; Megachile sp.; Megachile burdigalensis Benoist 1940; Megachile
cf. fertoni Pérez 1895; Megachile pilidens Alfken 1924; Megachile tecta
Radoszkowski 1888; Megachile cf. rotundata (Fabricius, 1793); Osmia sp.;
Amegilla (Microamigilla) spp.; Amegilla (Pyganthophora) aestivalis Bachmans
Sparrow; Amegilla (Zebramegilla) sp.; Ibigena Amegilla (Zebramegilla) sp.;
Bombus (Sibiricobombus) niveatus Kriechbaumer 1870; Bombus (Megabombus)
argillaceus (Scopoli, 1763); Bombus (Thoracobombus) ruderarius (Miller, 1776);
Bombus (Thoracobombus) zonatus Smith, 1854.

Apoidea «Lidles 3 sla g5 syl 5 Jome)loz 1B 519 S
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Identification of pollinating bees of Apoidea family (Insecta,
Hymenoptera) in Chaharmahal and Bakhtiari province

S. Gholami!, A. Monfared?, A. Shafaipour?!
1. Kohgiluyeh and Boyar Ahmad province, department of herbal medicine, faculty of
agriculture, Yasouj University

The bees of the Apoidea family form a large group of insects of the Hymenoptera
order, which are very diverse in terms of behavior and morphology. During
sampling from mountain areas, plains, suburbs and all available vegetation from
the cities of Chaharmahal —o Bakhtiari province from spring 2013 to late
September 2015, samples of pollinator bees were collected except for honey bees.
The collected samples were identified using the key available in literature at the
family level and then at the genus level. In this research, 1698 pollinator bees
including 55 species were collected and identified. The identified bees were from
five families of this superfamily. In this research, out of 55 identified species
according to experts' opinion, 3 species were Halictus fatsensis Bllthgen, 1936 .

Megachile tecta Radoszkowski 1888 Megachile cf. fertoni Pérez 1895 were new

for the pollinator bee fauna of Iran. Also, the results of this research showed that
the identified bees were from four families, four subfamilies, seven tribes and nine
genera. Number of 15 species from Apidae family, 21 species from Megachelidae
family, 17 species from Halictidae family, 2 species from Colletidae family have
been reported.

Halictus brunnescens, (Eversmann, 1852); Halictus resurgens, Nurse, 1903;
Halictus fatsensis Blithgen, 1936*; Halictus maculatus priesneri Ebmer,1975;
Halictus pulvereus, Morawitz, 1874; Halictus cypraicus (Blithgen,1937); Halictus
tuberculatus, Bllthgen, 1925; Lasioglossumi aegyptiellum (Strand, 1909),
Lasioglossum malachurum (Kirby, 1802); Lasioglossum villosulum (Kirby, 1802);
Lasioglossum nigripes (Lepeletier, 1841); Lasioglossum truncaticolle (Morawitz,
1877); Lasioglossum politum (Schenck, 1853); Pseudapis platula (Warncke,
1976); Pseudapis lobate; Pseudapis bispinosa (Brullé, 1832); Pseudapis
diversipes (Latreille, 1806); Amegilla (Amegilla) girculla; Amegilla (Amegilla)
sp.; ,Amegilla (Amegilla) quadrifaciolate (de Villers, 1789); Bombus
(Thoracobombus) armeniacus Radoszkowski, 1877; Bombus (Megabombus)
portchinsky Radoszkowski 1883; Tetraloniella glauca (Fabricius, 1775); Xylocopa
(Xylocopa) varentzowi Morawitz 1894; Colletes radoszkowskii Noskiewicz 1936;
Colletes similis Schenck, 1853; ,Anthidium loti Perris 1852; Anthidium taeniatum
Latreille 1809; Anthidium cf. loti Perris, 1852; Anthidium aff. florentinum
(Fabricius,1775);  Anthidium florentinum (Fabricius,1775); Anthidium cf.
christianseni Mavromoustakis, 1957; Anthidium cf. oblongatum (llliger, 1806);
Megachile apicalis Spinola 1808; Megachile leachella Curtis 1828; Megachile
anatolica/leachella Rebmann 1968; Megachile cf. anatolica; Megachile rubripes
Morawitz 1875; Megachile picicornis Morawitz 185; Megachile cf. burdigalensis
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Benoist 1940; Megachile sp.; Megachile burdigalensis Benoist 1940; Megachile
cf. fertoni Pérez 1895; Megachile pilidens Alfken 1924; Megachile tecta
Radoszkowski 1888; Megachile cf. rotundata (Fabricius, 1793); Osmia sp.;
Amegilla (Microamigilla) spp.; Amegilla (Pyganthophora) aestivalis Bachmans
Sparrow; Amegilla (Zebramegilla) sp.; Ibigena Amegilla (Zebramegilla) sp.;
Bombus (Sibiricobombus) niveatus Kriechbaumer 1870; Bombus (Megabombus)
argillaceus (Scopoli, 1763); Bombus (Thoracobombus) ruderarius (Miller, 1776);
Bombus (Thoracobombus) zonatus Smith, 1854.

Key words: Chaharmahal -o Bakhtiari, Pollinator bees, Apoidea
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80390 43 9390 (Hym.: Apoidea) Colletidae godlgld sl ygui; ot wlini
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) R . LR B . \ .
Sy 1 315500 3,800 Loyl o0 (19

odlgls jis oyl ) il e odlgls cdn Jols Lid y> Apoidea sodlgs ¥l lidled,S  claygu;
os0 pb L3l e Bysss ol b Ly 5 oo sboodlils j) S Colletidae godlsils a5 30 343
i 0dlgls cpl olayos; bl o 3y; g (sloyess 9 5B slayes; Colletidae solgls (slaygu;
2 oS oligS lugls ((SELBy5 )kl S 3529 ayss) cnl (Shis imtee Sl oBsS pobo s sbys;
5 olel (wlye ,> Colletidae sodlgls lidlos 3 (olaygs cidai opl )l gl 93 b G cdls Lol
sk 5 Gl ledol enlpgr 5 45hSeS (o)l slaglinl 3 (i (LS (o) Bl g5
oSopio)s l odlital b (g lopdiges g 005 (syglaer il Jwo)log 5 Jd) pey (oS
Jols (5l pigns 3o (ol Slasedo a3 gl (120 5o Arsid Jobo 5 TV (salas lad)
5 Ble sla Shy b e oS 5 spslaer b g Ly e | Els)) g Ly Jib
Jol sk 4 (Olympus  SZX10) ossg Sags ool SaS b 0sd (5)5laer sladiges Sijslodyo
i) o B diges Lol (ulid JSi (o Shg 9 Clasuis gadllas jl w45 Civogi g (o)
b oawolio by loyess cpl Gl ppaattie bwg &8 2o 0 olulid ab pbol glie I odlatal L
b ladiges Ciliste (slajiso I (o pmse KoS b adisS Ciogi A JuoST D990 01 Aol sladiges
Slpts (gojge ;D d9rge sladises JuoST g (5yslaes b plxsl NIKON 7100 cyoyed 5l edlicl
cd olpen 4 oyl Gl bl I odlgls ) sladiS STy sddd gans (olpl olidles S
plol adlas )90 (sladisS lolid IS cans g o3lgls ol 5l ok ololid L Giog wlasuis
o8l — ) lidles S Clyis (gojse 1 35390 COlletidae godlgls (claygsj calllas oyl y w3
VPR (Gimgsy cnl 3 b gy 9 SSE Lidgy 00 (61055 5 Syglaen VWM BITM g jl &8 gl
25904 late aieS >S5 ime Colletidae (godlgsls | 565 YV olias oyl 51 487 ¢ puyy dig05 D0
Hylaeus jl «s5 Y\ 5 Colletes jl a5 VY legomme .u5g Hylaginae 4 Colletinag  godlgils
Sladiged (S g ab ans LA olulid 4S5 olelid laisS oud pbsl lagas,p b b ololid

435 Jlo)) el 508 4 o5 alulis (gl 0
Colletes schengtehensis Yasumatsu 1935; Colletes nasutus Smith, 1853; Colletes
ottomanus Noskiewicz, 1958; Colletes squamulosus Noskiewicz 1936: Colletes
smaidli, Colletes bidentulus Noskiewicz, 1936; Colletes caskanus (Strand, 1919);
Colletes radosekowskii Noskiewicz, 1936; Colletes similis Schenck, 185; Colletes
schwarzi Kuhlmann, 2002; Colletes iranicus Noskiewicz, 1962; Colletes hakkari

Kuhlmann, 2000; Hylaeus scutellaris Morawitz, 1874; Hylaeus moricei (Friese,
1898); Hylaeus leptocephalus (Morawitz, 1871); Hylaeus kotschisus (Warncke,
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1981); Hylaeus dolicocephalus Morawitz, 1876; Hylaeus araxanus (Warncke,
1981); Hylaeus tardus (Warncke, 1981); Hylaeus implicates Dathe, 1980; Hylaeus
trisignatus Morawitz, 1876; Hylaeus hyrcanius Dathe, 1980; Hylaeus maculatus
(Alfken, 1904); Hylaeus meridionalis Forster, 1871; Hylaeus excelsus (Alfken,
1931); Hylaeus pictus (Smith, 1853); Hylaeus breviceps Morawitz, 1876; Hylaeus
imparilis Forster, 1871, Hylaeus punctus Forster, 1871; Hylaeus gredleri Forster,
1871; Hylaeus cornutus Curtis, 1831; Hylaeus iranicus Dathe, 1980; Hylaeus
lineolatus (Schenck, 1861).

Colletidag «;)lzslos )5 (slayes o))yl 1y 519 adlS
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Identifying the species and preparing the identification key of the bees
of the family Colletidae (Hym.: Apoidea) in the Museum of Pollinating
Insects of Iran, Yasouj University

P. Mohebi?, A. Monfared?, Sh. Azhari!
1.Kohgiluyeh and Boyar Ahmad Province, Yasouj, Department of Plant Protection, Faculty
of Agriculture and Natural Resources, Yasouj University

The pollinator bees of the Apoidea family include seven families in the world.
There are six families in Iran, and the Colletidae family is one of the important and
almost with rare individual of these bees. The common names of bees of the
Colletidae family are plasterer bees and yellow-faced bees. The bees of this family
are among the short-tongue bees. The most important feature of these bees is the
existence of a subantennal suture, a short glossa, which is beveled or two-lobed at
the end. In this research, pollinator bees of the Colletidae family were collected in
different pastures, orchards and fields from the host plants in the provinces of Fars,
Kohgiluyeh va Boyer Ahmad, Isfahan, Sistan o Baluchistan, Golestan, Bushehr,
Ardabil and Chaharmahal-e Bakhtiari. Sampling was done using an insect net
(mouth diameter 30-40 and handle length 80 cm). The geographic characteristics
of the sampling areas including length, width and height above sea level and the
date of collection and host plants were recorded. The structural and morphological
characteristics of the collected specimens were fully examined and described with
the help of a stereomicroscope (Olympus SZX10). After studying the
characteristics and morphological features, the specimens were identified to the
subgenus level using sources. Identification to the species level was completed by
global experts of these bees or comparison with existing identified specimens.
Species description was done by photographing different parts of the samples
using a Nikon 7100 camera. Collecting and completing the specimens in the
Iranian pollinator insect's museum, preparing the distribution map of the species of
this family from different regions of Iran along with recording the characteristics,
describing the identified species of this family and preparing the identification key
of the studied species were carried out. In this study, the bees of the Colletidae
family in the Iranian pollinator insect's museum -Yasouj University, which were
collected and kept from the spring of 2009 to 2019, were separated and analyzed.
Number of 268 specimens were examined, of which 33 species from the Colletidae
family were identified. The species belonged to two subfamilies of Colletinae and
Hylaeinae. A total of 12 species of Colletes and 21 species of Hylaeus were
identified. Species identification and species identification keys were prepared
with the conducted surveys and some new specimens were sent to Germany for
final identification.

Colletes schengtehensis Yasumatsu 1935; Colletes nasutus Smith, 1853; Colletes
ottomanus Noskiewicz, 1958; Colletes squamulosus Noskiewicz 1936: Colletes
smaidli, Colletes bidentulus Noskiewicz, 1936; Colletes caskanus (Strand, 1919);
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Colletes radosekowskii Noskiewicz, 1936; Colletes similis Schenck, 185; Colletes
schwarzi Kuhlmann, 2002; Colletes iranicus Noskiewicz, 1962; Colletes hakkari
Kuhlmann, 2000; Hylaeus scutellaris Morawitz, 1874; Hylaeus moricei (Friese,
1898); Hylaeus leptocephalus (Morawitz, 1871); Hylaeus kotschisus (Warncke,
1981); Hylaeus dolicocephalus Morawitz, 1876; Hylaeus araxanus (Warncke,
1981); Hylaeus tardus (Warncke, 1981); Hylaeus implicates Dathe, 1980; Hylaeus
trisignatus Morawitz, 1876; Hylaeus hyrcanius Dathe, 1980; Hylaeus maculatus
(Alfken, 1904); Hylaeus meridionalis Forster, 1871; Hylaeus excelsus (Alfken,
1931); Hylaeus pictus (Smith, 1853); Hylaeus breviceps Morawitz, 1876; Hylaeus
imparilis Forster, 1871, Hylaeus punctus Forster, 1871; Hylaeus gredleri Forster,
1871; Hylaeus cornutus Curtis, 1831; Hylaeus iranicus Dathe, 1980; Hylaeus
lineolatus (Schenck, 1861).

Key words: Iran, Pollinating bees, Colletidae
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s S !  Andrenidae (Hym.: Apoidea) salgils sl ygu; 559k
0l f QUidles,S Ol (50590 3 5290 JolS Ol i (559l58 0

' 6a 31 31500 & ghozme alll S 3 pi0 Lo ks ¢ gy s ol
ool Sl £35S 0SS 55LS 09, Sekan]y 5 ArshSaS il )

solate 4 b o Andrenidae oslgls Apoidea sodlgla Yl sloyss; 3l sloodlgls (oo j1 (S
050 )d Jg >0 (gdiges Y0 o+ Dl Andrenidae (oslgls Sjelsdyae (Siskd (pass o (olwlis
clbas a3 ilulis odlgls ol 5l wges V- + gl o 3l 9 M5 )0 ol Ll 03,5 @l s
it bl IS5 05 (o loyeSe oo Si55lodse sla Sy pled jl 5 805 o 5 (o 35290
ol (sl 51 41sS OY dhass e stimgly il 5 1 03,5 (eed Lo] (F5kd Caleg 3 5 ad aisS (ol
0+ 5 Panurginae sslgls o5 5l ases o5 s ol 51 (305 Canl) 1 adllles 4 lulus Andrenidae

il e oyl 3 Andreninae salgls o sladssS g Andreninae solgls 55 5l 455
9 yxe dbaigS Canypd Jolis dlgls cpl sl ygs; Sutuigh Slallas g o o) gols .35 ANArena
pomed b aly b i like (glagliel g sl )3 (ST SlaglSe dadisS Sujsledygn oy
= 59y FSHE VY bl 2 (S3skd slacd 3 S8 b (i JSi guislings Llg) 5 (L)L) (55oké

A5 03l Lt g JKb g4 YVY ol a8 la b 5 baly (oS5 cdiw
Camptopoeum persicum Cockerell, 1910, Flavomeliturgula tapana Warncke,
1985, Andrena (Campylogaster) pruinosa Erichson, 1835, Andrena (Carandrena)
zostera Warncke, 1975, Andrena (Carandrena) falcinella Warnke, 1969, Andrena
(Chlorandrena) panurgimorpha Mavromoustakis, 1957, Andrena (Chrysandrena)
hesperia Smith, 1853, Andrena (Cordandrena) cypria Pittioni, 1950, Andrena
(Euandrena) symphytifurcate Friese, 1921, Andrena (Carandrena) levantina
Hedicke, 1938, Andrena (Melanapis) fuscosa Erichson, 1835, Andrena
(Melandrena) cineraria Linnaeus, 1758, Andrena (Melandrena) grandilabris
Pérez, 1903, Andrena (Melandrena) thoracica Fabricius, 1775, Andrena
(Melittoides) innesi Gribado, 1894, Andrena (Micrandrena) rugulosa Stockhert,
1935, Andrena (Orandrena) monilia Warnke, 1969, Andrena (Parandrenella)
nisoria Warncke, 1969, Andrena (Plastandrena) pilipes Fabricius, 1781, Andrena
(Plastandrena) aulica Morawitz, 1876, Andrena (Plastandrena) bimaculata Kirby,
1802, Andrena (Plastandrena) eversmanni Mohtat, 2011, Andrena (Ptilandrena)
vetula Lepeletier, 1841, Andrena (Truncandrena) roseotincta Warncke, 1975,
Andrena (Simandrena) melba Warncke, 1966, Andrena (Simandrena) thomsonii
Ducke, 1898, Andrena (Simandrena) lepida Schenck, 1859, Andrena (Suandrena)
leucocyanea Pérez, 1895, Andrena (Suandrena) mirna Warncke, 1969, Andrena
(Taeniandrena) ovatula Kirby, 1802, Andrena (Truncandrena) combusta
Morawitz, 1876, Andrena (Truncandrena) oulskii Radoszkowski, 1867, Andrena
(Zonandrena) flavipes Panzer, 1798, Andrena (Aenandrena) aeneiventris
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Morawitz, 1872, Andrena (Cordandrena) cordialis Morawitz, 1877, Andrena
(Euandrena) canuta Warncke, 1975, Andrena (Holandrena) labialis Kirby, 1802,
Andrena (Melandrena) albopunctata Rossi, 1792, Andrena (Melandrena) morio
Brullé, 1832, Andrena (Micrandrena) floricola Eversmann, 1852, Andrena
(Micrandrena) nanaeformis Noskiewicz, 1925, Andrena (Notandrena) fulvicornis
Schenck, 1861, Andrena (Plastandrena) ciscaspica Popov, 1949, Andrena
(Plastandrena) ferghanica Morawitz, 1876, Andrena (Poliandrena) unicincta
Friese, Andrena (Simandrena) combinata Christ, 1791, Andrena (Simandrena)
dorsata Kirby, 1802, Andrena (Simandrena) gasparella Patiny, 1998, Andrena
(Taeniandrena) similis Smith, 1849, Andrena (Trachandrena) haemorrhoa
Fabricius, 1781, Andrena (Ulandrena) speciosa Friese, 1899, Andrena

(Ulandrena) abbreviate osychniukae Osytshnjuk, 1977.

Andrenidae ol Glidles 5 il i (50550 (Lidlod S sl s :dlf)‘s KWL
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Phylogeny of bees of the Andrenidae family (Hym.: Apoidea), based on
the morphological characteristics of complete insects in the Iran
Pollinating Insects Museum

H. Hasanpour?, A. Monfared?!, H. Mohammadi?, Sh. Azhari*
1. Kohgiluyeh va Boyer Ahmad province, department of Plant protection, faculty of
agriculture; Yasouj University

One of the most important families of bees of Apoidea superfamily is Andrenidae.
In order to identify and determine the morphological phylogeny of Andrenidae
family, 45,000 specimens in the Iranian Museum of Pollinator Insects were
examined, and among them, 3,200 specimens were isolated from this family. The
existing species were investigated and described, and all their morphological
characteristics were photographed, and the identification key was prepared for all
species, and finally their phylogeny was determined. In this research, 52 species of
bees of the Andrenidae family were identified and studied (below list). Of these,
two species were from the Panurginae subfamily and 50 species were from the
Andreninae subfamily. The species of Andreninae family in Iran were all of
Andrena genus. The results of surveys and faunestic studies of bees of this family,
including the list of species, introduction and morphological description of species,
distribution places in different cities and provinces were provided. Also,
phylogeny and morphological relationships were shown with the help of
phylogeny trees based on 77 characters on the head, thorax, abdomen, legs and
wings, which included 212 morphological variations.

Camptopoeum persicum Cockerell, 1910, Flavomeliturgula tapana Warncke,
1985, Andrena (Campylogaster) pruinosa Erichson, 1835, Andrena (Carandrena)
zostera Warncke, 1975, Andrena (Carandrena) falcinella Warnke, 1969, Andrena
(Chlorandrena) panurgimorpha Mavromoustakis, 1957, Andrena (Chrysandrena)
hesperia Smith, 1853, Andrena (Cordandrena) cypria Pittioni, 1950, Andrena
(Euandrena) symphytifurcate Friese, 1921, Andrena (Carandrena) levantina
Hedicke, 1938, Andrena (Melanapis) fuscosa Erichson, 1835, Andrena
(Melandrena) cineraria Linnaeus, 1758, Andrena (Melandrena) grandilabris
Pérez, 1903, Andrena (Melandrena) thoracica Fabricius, 1775, Andrena
(Melittoides) innesi Gribado, 1894, Andrena (Micrandrena) rugulosa Stockhert,
1935, Andrena (Orandrena) monilia Warnke, 1969, Andrena (Parandrenella)
nisoria Warncke, 1969, Andrena (Plastandrena) pilipes Fabricius, 1781, Andrena
(Plastandrena) aulica Morawitz, 1876, Andrena (Plastandrena) bimaculata Kirby,
1802, Andrena (Plastandrena) eversmanni Mohtat, 2011, Andrena (Ptilandrena)
vetula Lepeletier, 1841, Andrena (Truncandrena) roseotincta Warncke, 1975,
Andrena (Simandrena) melba Warncke, 1966, Andrena (Simandrena) thomsonii
Ducke, 1898, Andrena (Simandrena) lepida Schenck, 1859, Andrena (Suandrena)
leucocyanea Pérez, 1895, Andrena (Suandrena) mirna Warncke, 1969, Andrena
(Taeniandrena) ovatula Kirby, 1802, Andrena (Truncandrena) combusta
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Morawitz, 1876, Andrena (Truncandrena) oulskii Radoszkowski, 1867, Andrena
(Zonandrena) flavipes Panzer, 1798, Andrena (Aenandrena) aeneiventris
Morawitz, 1872, Andrena (Cordandrena) cordialis Morawitz, 1877, Andrena
(Euandrena) canuta Warncke, 1975, Andrena (Holandrena) labialis Kirby, 1802,
Andrena (Melandrena) albopunctata Rossi, 1792, Andrena (Melandrena) morio
Brullé, 1832, Andrena (Micrandrena) floricola Eversmann, 1852, Andrena
(Micrandrena) nanaeformis Noskiewicz, 1925, Andrena (Notandrena) fulvicornis
Schenck, 1861, Andrena (Plastandrena) ciscaspica Popov, 1949, Andrena
(Plastandrena) ferghanica Morawitz, 1876, Andrena (Poliandrena) unicincta
Friese, Andrena (Simandrena) combinata Christ, 1791, Andrena (Simandrena)
dorsata Kirby, 1802, Andrena (Simandrena) gasparella Patiny, 1998, Andrena
(Taeniandrena) similis Smith, 1849, Andrena (Trachandrena) haemorrhoa
Fabricius, 1781, Andrena (Ulandrena) speciosa Friese, 1899, Andrena
(Ulandrena) abbreviate osychniukae Osytshnjuk, 1977.

Keywords: Pollinating bees, Iran Museum of Pollinating Insects, Andrenidae
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Evaluating the effects of different types of beehive insulation on their
wintering performance in Ardabil province

M. sahraei!, A.Abarghani! & N. Tajadadei?

1. Animal Science Research Department, Ardabil Agricultural and Natural Resources
Research and Education Center, AREEO, Ardabil, Iran.

2. Animal Science Research Institute of Iran, Agricultural Research, Education and
Extension Organization (AREEO), Karaj, Iran.

Ardabil province is one of the areas prone to beekeeping industry in the country
due to the diversity of vegetation and the presence of green pastures in the slopes
of Sablan, Baghrou, fruit orchards of Mashginshahr, Khalkhal and Moghan cities,
and its honey, called Sablan honey, is famous. It is universal. Also, this province
has 319 thousand beehives, 3700 beekeepers and 4374 people working in this
profession. In addition, Ardabil province ranks third in the country's honey
production with an annual production of 623 tons of honey. To carry out this
project, 35 bee colonies were divided into 5 treatments with 7 hives. These
treatments include: 1- Uncoated hives as control 2- Barzant insulated hives 3-
Insulated hives with plastic matrial 4- lonolite-insulated hives 5- Double-walled
plastic hive. Prior to the start of the main phase, numbering operations, population
homogenization, food storage, disease pest control, and the establishment of sister
queens were performed in all hives. The results showed that, the insulation of the
hives has beneficial effects on reducing the amount of honey stored in the hive,
and the amount of honey left over from the winter in the control treatment without
the insulation of the hive is the least, and in the double-walled hive insulated was
the highest (P < 0.05). The income from saving honey consumption in the winter
season was higher in treatments with double-walled beehives and insulated with
tarpaulin than others (P < 0.05). The amount of population during the months of
May, June and July was influenced by different treatments, so that in May the
population was the highest in the double-walled beehive (7.71) and the lowest in
the control treatment (5.33) in June and July in treatments insulated with tarpaulin
and double-walled beehive were more than the control treatment (P<0.05). Taking
into account the daily price of each kilogram of honey and saving at least 3
kilograms of honey during the winter season, approximately 450 to 500 thousand
Tomans will be saved in the cost of honey consumption, while for costs at the
insulation of each hive 50 thousand Tomans. In other words, it is expected that if
beekeepers use this insulation method, a net profit equal to 400-450 thousand
Tomans per hive will be obtained. Faster shedding of the queen should also be
considered. In general, from an economic point of view, different materials such as
tarpaulins can be used for insulating the beehives in case of lack of access to
double-walled beehives during winter in cold regions due to the ease of
installation, price in the market and the level of strength.

Key Words: Wintering, Insulation, Honey Bee, Economy
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A Century Development in Iran’s Apiculture: Prior efforts and
Lessons for Future

M. Moradi
1. Young Researchers and Elite Club, Kermanshah, Islamic Azad University, Kermanshah,
Iran

Apiculture in Iran has a long history. Today, Iran is one of the main countries in
the world in the field bee producing. This study was carried out with the aim of
investigating the history of the development of the beekeeping industry in Iran and
using the library method and document review. Based on this, the scientific
articles and authentic documents was reviewed. Therefore, the examination of the
economic, managerial and structural issues of the beekeeping industry shows that
despite the problems that exist in organizational communication, which is also
rooted in the youth of the institutional environment, valuable efforts have been
made in recent years regarding the growth and development of the beekeeping
industry in Iran. The results of this analysis show the fact that in the last 25 years,
Iran's beekeeping industry has witnessed competent management efforts in the
field of institutional development. As a result of these developmented changes of
institutional dynamics, requirements have emerged which are presented in the
form of suggestions.

Keywords: Beekeeping extension, Cooperatives; Challenges, Beekeeping
researches, Institutional development, Iran’s Apiculture society.
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Apoidea (Hymenoptera) salgla ¥l o Lidles 5 ok ygu; (o bwled
o35 (6 y9lge SW03,5 (59 j LS (wlindod S g 0 prows o SEL
)9035 slgSwl

1 6y e ool 5y LS e ¢ g Vg

Vo¥Y olaws WA pj9,8 bl U VYAV 1dy9y8 blsl 5l pasew liw s EL I (gl pdises Lo
03> ezl (gladises | oolaiwl b ot (gyolaen (sdigel 0,8 (gyglmen HLidlod )T (sl )ygu; (sdiges
Cpx b olulid 29350 sladisS ololis glaals 5 «lpl Glidl 03,8 Clyis 05509 ;5 39550 0AD
I onomen g Eb S (b LS g 15 Jeld gL 3 dgre LS 03)5 1 wliden,S il
A 018 (3ol bS5 05 45 Cgo Cigmnsli 35 1y 03,5 dew g LSl (59 2 29250 slaod S
G5 YV 5 2 )F 0dlgls g 5l oad spslaer slojgsy wiad alolid GLidles )3 (slaysss 03)5
5 ©55 aw Megachilidae s s Halictidaeoslgls wgS can Apidae odlgls I x4

Soglaer (LS A565 WV 5 laygss 03,5 s g boSusl jl sl lwlis g (s 9lze> 4555 V8 Andrenidae

ol ogee (L5 )0 5l 468 Hlan il  olwlid o
Mallus domestica Borkh; Prunus communis L.; Persica vulgaris Mill; Cerasus
avium (L.) Moenc.
ol 50 gb S ol plolid Lidey LS 4ieS VY
Taraxacum officinale (L.); Crepis sancta (L.) Babcock; Tragopogon collinus
DC.; Descurainia sophia (L.) Schur; Allyssum inflatum Nyarady; Cardaria
draba (L.) Desv.; Adonis aestivalis L.; Ranunculus arvensis L.; Tulipa montana
Lindl. var. chrysantha (Boiss.) Wendelbo; Bellevalia longistyla (Miscz.)
Grossh.; Bongardia chrysogonum (L.) Boiss.; Ixiolirion tataricum (Pall.) Herb.;
Muscari neglectum Guss.; Bunium cylindricum (Boiss. & Hohen.) Drude;
Astragalus semiromensis Podlech & Maassoumi; Geranium tuberosum L.;
Carthamus lanatus L.
Jme Yy C)’..l 5 OL&;éI oa)f Lg'..'a”.g)‘ X dl.wL.u 4\3; vy
Andrena (Zonandrena) flavipes Warncke (1964); Andrena (Melandrena)
albopunctata Rossi, 1792; Andrena (Melandrena) morio Brullé, 1832; Andrena
(Plastandrena) pilipes Fabricius, 1781; Andrena (Simandrena) gasparella
Patiny,1998; Andrena (Euandrena) canuta Warncke, 1975; Andrena
(Parandrenella) nisoria Warncke, 1969; Andrena (Simandrena) lepida Schenck,
1861; Andrena (Melandrena) thoracica Fabricius, 1775; Andrena
(Truncandrena) oulskii Radoszkowski, 1867; Andrena (Truncandrena)
combusta Morawitz, 1876; Andrena (Chrysandrena) hesperia Smith, 1853;
Andrena (Carandrena) falcinella Warnke, 1969; Andrena (Simandrena) melba
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Warncke, 1966; Andrena (Orandrena) monilia Warnke, 1969; Andrena
(Poliandrena) unicincta Friese,1899; Eucera (Eucera) nigrifacies Lepeletier,
1841; Bombus (Thoracobombus) armeniacus Radoszkowski, 1877;
Eucera(Eucera) squamosa Lepeletier, 1841; Tetraloniella (Tetraloniella)
nigriceps (Morawitz, 1894); Xylocopa (Xylocopa) violocea (Linnaeus, 1758);
Nomada sp.; Melecta (Melecta) albifrons (Forster,1771); Halictus (Halictus)
brunnescens (Eversnann, 1852); Lasioglossum (Evylaeus) marginatum (Brul 1§,
1832); Lasioglossum (lasioglossum) leucozonium (Schrank, 1781); Pseudapis
(Pseudapis) patellatus (Magretti, 1884); Lasioglossum (Evyleaus) ordubadense
(Friese, 1916); Halictus (Vestitohalictus) tuberculatus Bluthgen, 1925; Lithurgus
cornutus (Fabricius, 1787); Osmia caerulescens (Linnaeus, 1758) Heriades
truncorum (Linnaeus, 1758).

s Andrenidae sdlgls & bgye cusy 4 lidled )5 (claygs; sladiss Slold o yiaS g o pids Nidgs
e Megachilidae
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Identification of pollinator bees of the family Apoidea (Hymenoptera),
Semiram apple orchards and plant pollination from the pollen
collected from bees' scopas

S. Asadil, A. Monfared?, A. Mirshkarit
1. Kohgiluyeh va BoyerAhmad Province, Department of Plant Protection, Faculty of
Agriculture, Yasouj University

1042 specimens of pollinator bees were collected from the gardens of Semirom
city from the beginning of April 2017 to the beginning of April 2019. Collected
specimens using identified specimens available in “Iranian Museum of Pollinator
Insects” and the identification keys of existing species were identified. For
pollinological studies, a temporary preparation was prepared from the pollen of the
plants in the garden, including the trees and cover plants of the garden floor, as
well as from the pollen on the scopa and pollen basket of the bees, and the nectar
and pollen supplying plants of the pollinator bees were identified. The collected
bees were from four families, 14 genera and 32 species. Seven species of Apidae
family, six species of Halictidae family, three species of Megachilidae and 16
species of Andrenidae were collected and identified. 17 plant species were
collected and identified from Scopa and the pollen basket of bees. Four types of
fruit trees include;

Mallus domestica Borkh; Prunus communis L.; Persica vulgaris Mill; Cerasus
avium (L.) Moenc.

The 17 species of cover plants identified on the garden floor also include;
Taraxacum officinale (L.); Crepis sancta (L.) Babcock; Tragopogon collinus
DC.; Descurainia sophia (L.) Schur; Allyssum inflatum Nyarady; Cardaria
draba (L.) Desv.; Adonis aestivalis L.; Ranunculus arvensis L.; Tulipa montana
Lindl. var. chrysantha (Boiss.) Wendelbo; Bellevalia longistyla (Miscz.)
Grossh.; Bongardia chrysogonum (L.) Boiss.; Ixiolirion tataricum (Pall.) Herb.;
Muscari neglectum Guss.; Bunium cylindricum (Boiss. & Hohen.) Drude;
Astragalus semiromensis Podlech & Maassoumi; Geranium tuberosum L.;
Carthamus lanatus L.

32 species of pollinator bees identified in this research include;

Andrena (Zonandrena) flavipes Warncke (1964); Andrena (Melandrena)
albopunctata Rossi, 1792; Andrena (Melandrena) morio Brullé, 1832; Andrena
(Plastandrena) pilipes Fabricius, 1781; Andrena (Simandrena) gasparella
Patiny,1998; Andrena (Euandrena) canuta Warncke, 1975; Andrena
(Parandrenella) nisoria Warncke, 1969; Andrena (Simandrena) lepida Schenck,
1861; Andrena (Melandrena) thoracica Fabricius, 1775; Andrena
(Truncandrena) oulskii Radoszkowski, 1867; Andrena (Truncandrena)
combusta Morawitz, 1876; Andrena (Chrysandrena) hesperia Smith, 1853;
Andrena (Carandrena) falcinella Warnke, 1969; Andrena (Simandrena) melba
Warncke, 1966; Andrena (Orandrena) monilia Warnke, 1969; Andrena
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(Poliandrena) unicincta Friese,1899; Eucera (Eucera) nigrifacies Lepeletier,
1841; Bombus (Thoracobombus) armeniacus Radoszkowski, 1877,
Eucera(Eucera) squamosa Lepeletier, 1841; Tetraloniella (Tetraloniella)
nigriceps (Morawitz, 1894); Xylocopa (Xylocopa) violocea (Linnaeus, 1758);
Nomada sp.; Melecta (Melecta) albifrons (Forster,1771); Halictus (Halictus)
brunnescens (Eversnann, 1852); Lasioglossum (Evylaeus) marginatum (Brul 1§,
1832); Lasioglossum (lasioglossum) leucozonium (Schrank, 1781); Pseudapis
(Pseudapis) patellatus (Magretti, 1884); Lasioglossum (Evyleaus) ordubadense
(Friese, 1916); Halictus (Vestitohalictus) tuberculatus Bluthgen, 1925; Lithurgus
cornutus (Fabricius, 1787); Osmia caerulescens (Linnaeus, 1758); Heriades
truncorum (Linnaeus, 1758).

They were the highest and lowest abundance of pollinator bee species which were
related to Andrenidae and Megachilidae families, respectively.

Key words: apple orchard, pollinator bees, weeds, pollen
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Effect of prebiotic (malt extract) on hive population, honey
guantitative and qualitative and intestinal microbial flora in
honey bees

Sadegh Karimzadeh! and Meghdad Seyfi?

1. Department of Animal sciences, Roudaki higher education Institute, Tonekabon, Mazandaran,
Iran

2. Ph.D. of Animal Nutrition

In recent years, researchs have been conducted on the use of feed additives that are
involved in improving bee health. These include prebiotics. Prebiotics as feed additive
improve the intestinal microbial balance which have beneficial effects such as
boosting the immune system, reducing the population of intestinal pathogenic
bacteria, and improving digestion and absorption of digestive nutrients on the host.
The aim of this study was to investigate the effects of malt extract on hive population,
honey quantitative and qualitative and the intestinal microbial flora in honey bees. A
total honey bees were randomly allocated to 3 dietary treatments with 5 replicates and
15 hives with 10 frames for 8 weeks. Experimental treatments will be added to the
hive at the rates of 0 (control), 5, 10 and 15g Behmalte® per liter of syrup. The results
indicated that treatment received 10 and 15g malt extract had significantly higher hive
population and honey production than the control group (P < 0.05). Also, bees fed
with 10 and 15g malt extract decreased coliforms counts in intestine compared to the
control group (P < 0.05). Adding 10 and 15g malt extract increased lactobacillus
counts in intestine compared to the control group (P < 0.05). There was no significant
difference among treatments for sucrose, glucose and fructose in honey compared to
the other treatments. Results of the present study suggest malt extract may be used as
a functional feed additive of hive population promoter and antimicrobial in honey
bees diet.

Keywords: Honey bees, Malt extract, Lactobacillus, Coliforms, Honey production,
Hive population
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Effect of Eucalyptus and Tobacco leaf smoke on Varroa mite in honey
bee colony

Mohammad Roostaei!, Seyed Hossein Hosseini Moghaddam?!, Bahman
Karimi2, Mostafa Nikkar?, Mohammad Naserani®

1. Associate Professor, Animal Science Department, Guilan University
2. Msc., honey bee breeder, Guilan Province

3. Msc, Animal Science Department Laboratory, Guilan University
hosseini@quilan.ac.ir

Objectives: Varroa destructor is an external parasite that infects adult bees and
larvae. The defense mechanisms of honey bees are affected by diets and some
chemicals or plant extracts, and it is possible to strengthen them. Todays, the use
of different chemical drugs to control mites causes many problems, including the
contamination of colony products such as honey, wax and chemical resistance of
the varroa mite. In addition, these chemicals have side effects on humans and
nature. In order to prevent the spread of resistant mites in beehives, replacing non-
chemical control with chemical control is being developed.

Research method: In this research, four experimental treatments including
tobacco smoke, eucalyptus extract smoke, eucalyptus dry leaf smoke and cold
oxalic acid vapor (control) with 5 replications (hives) were investigated in two
separate apiaries in Rasht city. The experiment was performed three times with an
interval of 5 days, and the number of mites falling into the tray of the open floor
hives was counted 5 days after the application of the experimental treatments. 7.5
grams of virginia tobacco leaves and 5 grams of dry leaves were used for smoking.
Eucalyptus leaf extract was also used in smoked form. Oxalic acid was also used
as a control using an oxalic acid sublimation device. The cold vapor of oxalic acid
also like the other treatments were used through beehive entrance. The non-
invasive method of sugar test was used to identify the hives infected with Varroa
mite and assimilation of the experimental hives. Composite analysis of data
obtained from two apiaries was performed in completely randomized design using
SAS GLM procedure.

Results: The results showed that there was no significant difference between the
examined treatments and between two apiaries (P < 0.05). In other words, the
smoke from eucalyptus extract and the smoke from eucalyptus leaves were as
effective as the smoke from tobacco leaves (Virginia) and the cold steam of oxalic
acid on ticks. Because beekeepers are currently using oxalic acid widely as an anti-
mite, any of the three experimental treatments can be used as an alternative. The
ticks dropped in the following times was less. In other words, the largest drop
occurred in the first treatment.

Key words: Eucalyptus, Tobacco, Varroa mite, Colony, Honey bee
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