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Figure 1. Map of the location of the studied apiaries in the suburbs of Yasouj and Mamassani
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Table 1. Geographic characteristics of the apiaries examined across different regions of Yasouj and Mamasani suburbs

Apiari Owner Location of Apiari Longitude Latitude Elevation
Ansari Moraskhun e Sofla 51.26443000 30.35569000 790
Bekhrad Pay Chal Anjir 51.46234309 30.49932532 2110
Danaei Kopon 51.28723955 30.33007085 796
Ganji Masoum Abad 51.61634239 30.67250333 2012
Hamidi Cheshmeh Sorkh 51.37263799 30.61596354 2415
Jamshidi Tange Afsari 51.40929355 30.50785652 1637
Layegh Nezhad Mansoorabad e Sofla 52.21798000 30.34371000 784
Mohammadi Moraskhun e Olia 51.25758527 30.34600528 791
Mousavi Gurab 51.44273949 30.50288350 1733
Mousavi Panah Mansoorabad e Olya 51.49031050 30.55783254 2101
Siavashi Motlagh Deli Robat 51.23711336 30.37340396 908
Summeravashi Kish Meleji 51.45984975 30.48248190 1827
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Table 2 - V. destructor infestation in apiaries during sampling seasons in Yasouj and Mamasani
(By counting mites on collected bees)
No Apiari Owner Win21 Spr21 Sum21 Aut21 Win22 Spr22 Sum?22 Aut22
1 Ansari P P 4 P P P P P
2 Bekhrad Pay 0 0 1 0 0 0 3 0
3 Danaei 5 6 P P P P P P
4 Ganji P P P 0 1 4 3 0
5 Hamidi 0 0 9 2 0 1 6 3
6 Jamshidi 2 0 7 0 0 3 4 0
7 Layegh Nezhad 0 7 0 1 0 8 0 3
8 Mohammadi 0 2 11 5 0 0 3 0
9 Mousavi 2 3 8 11 2 0 7 8
10 Mousavi Panah 4 2 5 0 2 0 7 3
11 Siavashi Motlagh 5 9 6 6 2 4 5 7
12 Siavashi Kish 0 2 4 8 5 1 7 7
Variance 4.62 8.93 13 14.5 3.02 6.94 8 8.69
Mean 1.8 34 5.5 3.6 1.5 2.4 4.2 34
P: Unable to collecting- No Data s Ol 5 (5513 4 gas OISl e P
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Table 3 - Analysis of variance of changes in the population of honey bee pest mite V. destructor in different sampling seasons in Yaouj

apiaries
Source Sum of Squares df Mean Square
Season 120.150 7 17.164*
Error 589.800 72 8.192

Total 1542.000 80
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Table 4 - V. destructor mite infestation in apiaries during sampling seasons in Yaouj and Mamasani

(by counting mites collected from the hive floor)

No Apiari Owner Location of Apiari Summer 2021 Summer 2022
1 Ansari Moraskhun e Sofla 20 P
2 Bekhrad Pay Chal Anjir 4 5
3 Danaei Kopon P P
4 Ganji Masoum Abad P 24
5 Hamidi Cheshmeh Sorkh 22 14
6 Jamshidi Tange Afsari 12 7
7 Layegh Nezhad Mansoorabad e Sofla 0 3
8 Mohammadi Moraskhun e Olia 20 6
9 Mousavi Gurab 17 12
10 Mousavi Panah Mansoorabad e Olya 10 11
11 Siavashi Motlagh Deli Robat 13 16
12 Summeravashi Kish Meleji 18 23
Variance 46.77 53.86
Mean 11.8 13.6

S 3 C}.ﬂli 4y slaglin ey 43 V. destructor 45 o ;:jﬂ dp ;3 =0 Jgd=

Table 5. Percentage of infestation with V. destructor mites in apiaries in the suburbs of Yasouj and Momsani

No Apiari Percent Infestation Sampling Seasons

1 Bekhrad Pay 25

2 Hamidi 62.5

3 Jamshidi 50

4 Layegh Nezhad 50

5 Mohammadi 87.5

6 Mousavi 87.5

7 Mousavi Panah 75

8 Siavashi Motlagh 100

9

Siavashi Kish 87.5

VEr e le VA4 pliney gla b jat-Test s, b V. destructor 45 4 Laglie 93 vf:)ﬂ uﬁ.l:,a dwslis =1 Jgd>

Table 6. Comparison of infestation of apiaries to V. destructor by t-Test method in the Winter and Spring seasons of 2021

Spring 2021 Winter 2021
Mean 34 1.8
Variance 8.93 4.622
P(T<=t) two-tail 0.19

t Critical two-tail 2.101
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Table 7. Comparison of infestation of apiaries to V. destructor by t-Test method in the Summer and Winter seasons 2021

Summer 2021 Winter 2021
Mean 5.5 1.8
Variance 11.83 4.62
P(T<=t) two-tail 0.00
t Critical two-tail 2.101
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Table 8. Comparison of infestation of apiaries to V. destructor by t-Test method in the winter 2021 and winter 2022

Winter 2021 Winter 2022
Mean 1.5 1.8
Variance 2.72 4.62
P(T<=t) two-tail 0.73
t Critical two-tail 2.10
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Table 9. Comparison of infestation of apiaries to V. destructor by t-Test method in the Autumn and Winter seasons of 2021

Autumn 2021 Winter 2021
Mean 3.6 1.8
Variance 14.49 4.62
P(T<=t) two-tail 0.21
t Critical two-tail 2.10
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Table 10. Comparison of infestation of apiaries to V. destructor by method of t-Test in the Autumn and Winter seasons of 2021

Spring 2021 Winter 2021
Mean 2.4 1.8
Variance 6.49 4.62
P(T<=t) two-tail 0.58
t Critical two-tail 2.101
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Table 11. Comparison of the data mean with LSD -Test of all apiaries in the sampling seasons (2021-2022) in terms of the amount of

infection with V. destructor mites in the suburbs of Yasouj and Momsani

Win21 Spr21 Sum21 Aut21 Win22 Spr22 Sum?22 Aut22
Mean 1.800 2.400 4.200 3.600 3.400 2.400 4.200 3.400
Variance 2.150 2.547 2.700 3.806 3.026 2.547 2.700 3.026
Win21 - 0.215 0.005™ 0.164 0.815 0.641 0.065 0.215
Spr21 0.215 - 0.105 0.876 0.142 0.437 0.534 1.000
Sum21 0.005" 0.105 - 0.142 0.003™ 0.018 0.313 0.105
Aut21 0.164 0.876 0.142 - 0.105 0.352 0.641 0.352
Win22 0.815 0.142 0.003™ 0.105 - 0.484 0.38 0.142
Spr22 0.215 0.437 0.018 0.352 0.484 - 0.164 0.437
Sum?22 0.038 0.142 0.313 0.641 0.038™ 0.484 - 0.142
Aut22 0.215 1.000 0.105 0.876 0.142 0.437 0.534 -

** * and ns: Respectively, at the level of one percent, five percent and not significant.
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Table 12. Analysis of variance of correlation between elevation and V. destructorinfestation in Yaouj and Mamasani apiaries

Apiari Elevations Infestations
Apiari 1
Elevations 0.95 1
Infestations 0.01 -0.00 1
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Figure 2. Altitude (sea level) of the 12 surveyed apiaries in the suburbs of Yasouj and Mamassani (ascending order)
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Figure 3 . Correlation between the level of V. destructor infestation and altitude in the studied apiaries in Yasouj and Mamassani (The

dotted horizontal line indicates there is no correlation)
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Figure 4 . V. destructor infestation in the studied apiaries in the spring, summer, autumn and winter seasons in 2021.
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Figure 5 . V. destructor infestation in the studied apiaries in the spring, summer, autumn and winter seasons in 2022.
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Abstract

Honeybees (Apis mellifera L.) are one of the 20,000 species of pollinating bees in the
superfamily Apoidea and are one of the most important species of these bees. Bee
breeding and rearing is a major industry in the world. Honeybees and their products
have a very high economic value. However, limiting factors such as pests and diseases
can reduce the production and reproduction of these bees or destroy their hives.
Parasitic mites are prevalent among Iranian apiaries, but there are no specific statistics
on their infestation in the Yasuj and Momsani regions, which have numerous apiaries.
This study was conducted from winter 2020 to winter 2021 to investigate the
prevalence of the mite Varroa destructor Anderson & Trueman and sampling in Yasuj
and Momsani hives in different seasons. The apiaries were located at an altitude of
790 to 2415 meters above sea level. The location of the hives from the plains to the
mountainous areas with large climatic differences provided a good basis for comparing
the effect of altitude on the level of Varroa mite infestation. After obtaining permission
to sample from 12 apiaries in the study area from the beekeepers, 5 hives were
randomly selected from each apiary and 20 bees were collected from each hive. The
collected bee samples were transferred to the laboratory. Mite samples were separated
from the bees and placed in 70% alcohol. The results showed that the apiaries were
infested with mites from 25 to 100% in all seasons. The only significant difference
was between the winter and summer seasons. In the remaining seasons, no significant
difference was observed either in one year or in two consecutive years. Also, no
relationship was observed between the difference in altitude and the level of
infestation. Due to the relocation of hives in the provinces of the country and numerous
pesticide sprayings, these infections showed heterogeneous changes in different
seasons. Due to the migration of beekeepers, contamination can be transferred
between apiaries.
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