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Table 1. The number of produced queens in the second layer and distributed to the third layer in Kurdistan province

(Beekeeper) ,1s,5.; (City) yous (Number of queen) aSle sluss (Year) Juo
6 2 20 1396
6 2 18 1397
6 2 16 1398
6 2 15 1399
6 2 10 1400
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Table 2. Variance analysis of the effect of queen type, year and city

Si Variatl [ trait
Overwintering Aggressive Calmness Swarming Honey ource Variationsy traits
1S s s o Production F
b ) e ] CB gy Lytel)] [T Jus Mg il o5
149.942**
0.057** 2.320** 6.468** 6.902** Queen aslo
0.007"¢ 0.027"s 0.092" 0.197** 3.727** Year JL.)
0.009"¢ 0.047"s 0.031" 0.059** 0.025" City Oybaw o
The interactions
0.004"¢ 0.011"s 0.021" 1.009** 0.656* effect of queen — JL.) 9 asSlo Jal.a..a ):‘
year
‘ ! ! The interactions 9 4l Jlice I
0.012"¢ 0.010" 0.048"¢ 0.026"* 0.1 effect of queen — city s
' ' ' * The interactions 9 Jlo iz JI
0.006"* 0.005" 0.0055"* 0.035* 0.629* effect of year — city o ed
The interactions Lo aSle  blize (31
0.001" 0.006™ 0.008" 0.018" 0.529* effectof queen. 9 I <Kl e
year- city Ol jed
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**: Significant at the 1% probability level, *: Significant at the 5% probability level, n.s: non-significance
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Table 3. Average comparison of honey production, calmness, aggressive, swarming and overwintering traits of
improved and control queens in climate condotions of Kurdistan province by LSD method (Mean + SD)

Overwintering Aggressive Calmness Swarming Honey Production Groups/Queens Year
chaw S, Bl s S a5 (oSl fies, 5 o
Improved queen
0.440 + 0.29° 3.289+0.11° 3.258 +0.14% 0.845+0.11¢ 12.289+1.21% A cMw? o
1396
Control
0.398 + 0.25° 2.956 + 0,215 2,625 +0.13° 2.53740.24° 9.697+2.1f A
|
0.485 + 0.24% 2.929 + 0,23 3.322 +0.22° 0.525+0.23¢ 13.504+1.11° Zﬂriﬁiﬁﬁ
1397
Control
0.4680.27% 2,562 +0.22¢ 2,672 +0.17% 0.8080.34° 9.920+1.15¢ A
0.576 +0.312 3.158 + 0.20% 3.414 +0.31° 0.490£0.22¢ 15.553+1.12 'Sﬂri\ﬁiﬁﬁf
1398
Control
0.526 + 0.21% 2.808 + 0.17% 2,831 +0.27% 0.832:0.32¢ 12.678+1.3 T
Improved queen
0.583 +0.11° 3.368 + 0.16° 3,558 +0.22% 0.544+0.79° 1453041610 o C)Lc? .
1399
0.50 + 0.29b 2.918 + 0,24 2.940+0.34%% 1.153+0.16° 11.472+1.22¢ Cg&m
| d
0589 +0.11° 3354+024° 3.762£0.14° 0579+0.22° 11391+1.14° it
1400
Control
0472 +0.19° 2,887 + 0.25° 2,962+ 0.25% 1.045+0.21° 9+2.079 s
Improved queen
0.565 + 0,004 3.250 + 0.25° 3463 +0.210 0.6530.225 13.585:0.38° Ribdation
Ccontrol Total
0.503 + 0.024° 2,856 + 0.15 2.806 + 0.38° 1.3310.30° 11.423+1.28 s
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Extended Abstract

Introduction and Objectives: The use of 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
gueens with control ones in the private apiaries of Kurdistan province during 2017 to 2021.
Material and Methods: 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
gueens (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
gueens along with the control ones in their private apiary during the years of the study.

Results: 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 honey production and swarming traits and on calmness on the frame trait at the 5%
probability level, but it had no effect on the overwintering trait. 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 and honey production triats at the 1 and 5 %
probability level, respectively. 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, swarming and overwintering traits (p<0.05). An acceptable
relative superiority and progress were observed in terms of honey production trait in the
improved queens in all the studied years compared to native queens, but this superiority and
progress was not significant due to the low heritability of this trait.

Conclusion: 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 unimproved
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 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: Aggressive behavior, Calmness behavior, Honey production, Improved Iranian
honey bee queens, Kurdistan, Swarming
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