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Abstract 

In this study, old and recent honey bee, Apis mellifera L., 1758 (Hymenoptera: Apidae) specimens were 

compared using geometric morphometrics. The old honey bee samples were collected from different apiaries in Edirne, 

Balıkesir, Çanakkale, Denizli and Muğla Provinces, and Gökçeada (an Aegean island) in Turkey in 1987-1988 under 

a project of the Aegean Agricultural Research Institute and the recent samples were collected in the same locations in 

2017. The mean values determined for each region were grouped using Mahalanobis distances, and the results were 

summarized on dendrogram. While the old samples constituted one group, the recent samples constituted another 

one. When the results of the discriminant function analysis were compared, it was observed that overall old and recent 

samples were statistically different from each other (P < 0.0001). The evaluation of both groups has revealed that the 

recent population of Gökçeada was different from morphologically the other mainland populations in the current 

situation. However, the Thrace (Edirne) honey bee specimens were different from the Anatolian (Çanakkale, Denizli, 

Balıkesir, Muğla) and island (Gökçeada) specimens in the past according to dendrogram relationships. 
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Öz 

Bu çalışmada eski ve yeni bal arısı, Apis mellifera L., 1758 (Hymenoptera: Apidae) örnekleri geometrik morfometrik 

yöntemlerle morfolojik olarak karşılaştırılmıştır. Eski bal arısı örnekleri, Ege Tarımsal Araştırma Enstitüsü tarafından 

yürütülen bir proje kapsamında, 1987-1988 yıllarında Edirne, Balıkesir, Çanakkale, Denizli, Muğla illeri ve Gökçeada 

Adası'ndaki farklı arılıklardan toplanmıştır ve 2017 yılında aynı lokasyonlardan alınan güncel bal arısı örnekleri ile 

çalışılmıştır. Her bölge için belirlenen ortalama değerler Mahalanobis mesafesi kullanılarak gruplandırılmış ve sonuçlar 

dendrogram üzerinde özetlenmiştir. Eski örnekler bir grubu oluştururken, güncel örnekler bir diğerini oluşturmuştur. 

Eski ve güncel örnekler için diskriminant fonksiyon analizi sonuçları karşılaştırıldığında, geçmiş ve şimdiki genel 

örneklerin istatistiksel olarak birbirinden farklı olduğu gözlenmiştir (P < 0.0001). Her iki grubun değerlendirmesi, Ada'nın 

(Gökçeada) mevcut popülasyonunun, mevcut durumda diğer anakara popülasyonlarından morfolojik olarak farklı 

olduğunu ortaya koymuştur. Öte yandan Trakya (Edirne) bal arısı popülasyonunun, dendrograma göre geçmişte 

Anadolu (Çanakkale, Denizli, Balıkesir, Muğla) ve Ada (Gökçeada) bal arısı örneklerinden farklı olduğu belirlenmiştir. 

Anahtar sözcükler: Apis mellifera, geometrik morfometrik, Gökçeada, bal arısı, Trakya, Türkiye  
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Introduction 

The previous studies conducted in Turkey revealed that there are different honey bee subspecies 

and ecotypes in Turkey (Kandemir et al., 2006; Bodur et al., 2007; Tunca, 2009; Tunca & Kence, 2011). 

Bodenheimer (1941) defined the honey bees, Apis mellifera L., 1758 (Hymenoptera: Apidae) morphologically 

in Anatolia and reported that there were different honey bee subspecies from western to eastern of Turkey. 

Despite the low level of economic efficiency of local bee races and subspecies in Turkey, they adapt to the 

specific conditions of their geographical regions, resistant to various diseases, and are able to produce in 

extreme environmental conditions and maintain the reproductive ability. For the existence of these genetic 

resources, it is necessary to reveal their superior characteristics and to benefit from these qualities both 

today and for future. This situation can be revealed with current methods (Ertuğrul et al., 2000; Kence, 2006). 

The studies on genetic variation in different populations have been conducted for a long time (Smith, 

2002). It was reported that there was a risk of losing the genetic differences of the bees in Turkey before 

fully characterizing them. The debates on the subject about the threat of the genetic diversity of the honey 

bees have recently gained importance in Turkey. Consequently, morphological and genetic studies have 

been conducted to examine the effects of migratory beekeeping (Kükrer, 2013; Kambur et al., 2018). In 

order to morphologically distinguish honey bee samples, there has been a transition from the standard to 

geometric morphometrics methods (Tofilski, 2008; Turan, 2011; Koca, 2012; Koca & Kandemir, 2013). The 

honey bees identified by Ruttner (1988) in the Middle East have been now analyzed by way of geometric 

morphometrics, which is more reliable to distinguish the honey bee subspecies (Koca & Kandemir, 2013). 

The geometric morphometric method can help to distinguish shape differences more clearly despite 

the body size being more readily affected by the environmental conditions, as differences in the, shape of 

the body mostly originate from genetic differences (Kence, 2006). As a result, the data obtained from 

geometric morphometry gives more reliable classification of honey bees than standard morphometrics 

(Kence, 2006; Koca & Kandemir, 2013; Kambur et al., 2018). Nowadays, both geometric morphometric 

and DNA-based studies are used to determination of evolutionary lineages or subspecies and in evaluating 

of genetic structure within honey bee subspecies (Barour & Baylac, 2016; Zammit-Mangion et al., 2017; 

Alattal et al., 2019; Henriques et al., 2020). 

In this study, honey bee samples collected from western Turkey 30 years ago were compared with 

recent bee samples collected in 2017 from local beekeepers from the same regions. The aim of the study 

is to reveal possible changes in populations with the possible effects of climate change, production activities 

and migratory beekeeping over this period. In a previous project conducted by the Aegean Agricultural 

Research Institute in 1987-1988, the number of colonies was around 2.8 million in Turkey. Now there are 

approximately 8 million colonies in Turkey based on the 2018 data FAO (FAO, 2018). This study was 

conducted to determine if there is any change in the wing morphology between the old and recent honeybee 

samples. 

Materials and Methods 

Honey bee samples examined were composed of two groups; old and recent samples (Table 1). All 

of the old and recent samples were obtained from the same apiaries located in Edirne, Balıkesir, 

Çanakkale, Denizli, Muğla and Gökçeada. The old samples had been collected in 1986 (Öztürk et al., 1992) 

and deposited as a collection at the Aegean Agricultural Research Institute. The recent samples 

represented were collected from the same apiaries and regions as for the old ones. For each location, 50 

wing samples were used (300 old and 300 recent samples; 600 as total). 
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Table 1. Areas (number of sites and apiaries) where measured samples (50 bees each, 600 total) were collected 

Old samples (1987-1988) Recent samples (2017) 

Area Sites Apiaries Area Sites Apiaries 

Balıkesir 2 6 Balıkesir 4 7 

Çanakkale 7 33 Çanakkale 6 6 

Denizli 6 13 Denizli 3 6 

Edirne 3 8 Edirne 4 10 

Muğla 9 74 Gökçeada 1 6 

Gökçeada 1 11 Muğla 7 19 

All samples were collected from local beekeepers that were not in contact with migratory beekeepers. 

Six hundred honey bee samples were measured in this study. At least 20 samples from each hive were 

collected from local beekeepers. The forewings of worker bees were dissected and prepared on slides and 

their high-resolution photos were taken under microscope (BAB-STR 45) for geometric morphometric 

analysis. Twenty landmarks on the right-side forewings were digitized according to Bookstein’s landmark 

definition (Bookstein, 1990) (Figure 1). Data files (tps) were prepared using tpsUtil 1.40 and landmarks 

were digitized on the images using tpsDig 2.11 (Rohlf, 2008a; Rohlf, 2008b). In order to assess the variation 

among honey bee samples, procrustes ANOVA test, canonical variate analysis (CVA), and discriminant 

function analysis (DFA) were performed with MorphoJ version 1.06d program (Klingenberg, 2011). A 

UPGMA cluster analysis was performed on Mahalanobis distances of data to show the clustering among 

honey bee populations using NTSYS-PC (2.2) (Rohlf, 2000). 

 

Figure 1. Location of landmarks on A. mellifera worker the fore wing. 

Results 

Old (1987-1988) honey bee samples - 300 wings were analyzed from the old samples. Procrustes 

ANOVA test applied to assess the population differences showed significant shape differences between 

locations (P < 0.0001) but not significant in terms of centroid size (Table 2).  
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Table 2. Procrustes ANOVA for old honey bee samples 

Centroid size 

Effect SD MS df F P (param.) 

Individual 12373 2475 5 1.77 0.118 

Residual 410518 1396 294   

Shape, procrustes ANOVA 

Effect  SD MS df F P (param.) Pillai trace P (param.) 

Individual 0.0205 0.000114 180 5.34 < 0.0001 1.55 < 0.0001 

Residual 0.225 0.0000213 10584     

CVA indicated that the total shape variation was explained by five axes as 41.8, 25.6, 13.8, 11.3, 

and 7.47%, respectively. The first three axes explained 81.3% (cumulative) of the total variation among the 

honey bee groups. Edirne (Thrace), Gökçeada (Aegean island) and Balıkesir (Anatolia) each of them 

formed a separate group, while other populations including Muğla, Denizli and Çanakkale populations 

formed one group according (Figure 2). 

 

Figure 2. Distribution of the form differences generated by 20 landmarks in the old worker bee wing samples on the first two axes 
(canonical variate analysis). 

DFA showed that differences both means of procrustes and Mahalanobis distances and also true 

allocation of the population comparisons between old Çanakkale-old Denizli, old Çanakkale-old Muğla, old 

Denizli-old Muğla were not statistically significant (P > 0.0001). Comparisons old Balıkesir-old Çanakkale, 

old Balıkesir-old Denizli pairs were also not significant (P > 0.0001) according to the t-square calculated 

from Mahalanobis distances (Table 5). 

Recent (2017) honey bee samples - 300 worker bee wing samples were analyzed and compared by 

locations. In the procrustes ANOVA test, the shape and centroid were estimated from total variation based 

on size (Table 3).  
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Table 3. Procrustes ANOVA for recent honey bee samples 

Centroid size 

Effect SS MS df F P (param.) 

Individual 25855 5171 5 5.34  0.0001 

Residual 284472 968 294   
Shape, procrustes ANOVA 

Effect SS MS df F P (param.) Pillai trace P (param.) 

Individual 0.0125 0.0000694 180 3.8
6 

< 0.0001 1.52 < 0.0001 

Residual 0.190 0.0000180 10584     

Procrustes ANOVA test showed that there were statistically significant differences between locations 

in terms of shape (P < 0.0001). Three main clusters were observed on CVA distribution diagram. Gökçeada 

and Edirne populations were different from other populations collected from the west part of Anatolian 

populations (Figure 3). 

 

Figure 3. Distribution of form differences generated by 20 landmarks in recent worker bee wing samples on first two axes (canonical 
variate analysis).  

With CVA of the six populations, the total shape variation was explained by five axes as 38.0, 27.1, 

18.2, 11.4 and 5.34%, respectively. The first three axes explained 83.3% (cumulative) of the total variation. 

DFA showed that differences both means of procrustes and Mahalanobis distances and also true allocation 

of the population comparisons between the recent populations of Balıkesir-Çanakkale and Çanakkale-

Denizli were not statistically significant (P > 0.0001) (Table 5). 

Old (1987-1988) and recent (2017) honey bee samples - procrustes ANOVA test revealed that there 

are significant differences between the locations of the old and recent samples in terms of both centroid 

size and shape (P < 0.0001) (Table 4). 

  



Determination of the wing morphology differentiation of old and recent honey bee samples from western Turkey using geometric morphometrics 

468 

Table 4. Procrustes ANOVA for old versus recent honey bee samples 

Centroid size 

Effect  SS MS df F P (param.) 

Individual 1301016 118274  11 100 < 0.0001 

Residual 694990 1181 588   

Shape, procrustes ANOVA 

Effect  SS MS df F P (param.) Pillai 
trace 

P (param.) 

Individual 0.0556 0.000140 396 8.36 < 0.0001 2.21 < 0.0001 

Residual 0.415 0.000019
6 

21168     

The total shape variation was explained by eleven axes. The first three axes explained 70.5% 

(cumulative) of the morphological variation of populations (first three axes: 39.6,19.2 and 11.8%). The CVA 

from populations also showed that old and recent populations were clustered distinctly from each other. 

While old and recent populations were in two groups on the plot, it was also observed the differences the 

populations represented within their groups (old or recent) (Figure 4). According to DFA, there were 

significant differences between population both in procrustes and Mahalanobis distances. (Table 5).  

 

Figure 4. Distribution of the form differences generated by 20 landmarks in the old and recent worker bee wing samples on the first 
two axes (canonical variate analysis). 

Comparisons recent Balıkesir-recent Muğla and recent Denizli-recent Edirne were not significant for 

procrustes distances (P > 0.0001). Comparisons old Çanakkale-old Denizli, Old Çanakkale-old Muğla, Old 

Denizli-old Muğla, recent Balıkesir-recent Çanakkale, recent Çanakkale-recent Denizli, recent Çanakkale-

recent Edirne were not significant in terms of discriminant function and cross-validation (P > 0.0001). In the 

evaluation of the results regarding the old and recent bee samples simultaneously, the old and recent 

populations were grouped into two main clusters on the dendrogram (Figure 5). All old populations were 

placed on the one main branch. The important point is that old Edirne population was located from different 

branch from other old populations. However, the recent honey bee populations from Western Anatolia and 

Thrace specimens were clustered together, and Gökçeada population was separated from them. 

Evaluation of both groups shows that there are wing morphological differences in populations from past to 

present. According to analysis, Gökçeada population is separated from recent populations but in the past, 

it was clustered with Western Anatolia (Figure 5).  
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While the statistical differences among the old honey bee populations for Balıkesir-Denizli were not 

significant in the past, recent populations had significant differences for both locations according to 

Mahalanobis distances. However, the differences between the old Balıkesir and Muğla were significant in 

the past but this difference was not observed between both populations according to procrustes distances 

(Table 5). 

Table 5. Discriminant function analysis for old, recent and combined honey bee populations 

Comparison Procrustes 
distance 

Procrustes 
distance (P) 

T-square 
(P) 

Mahalanobis 
distance  

T-square 
(value) 

T-square 
(P) 

Old Balıkesir-old Mugla 1.39 X10-2 <0.0001 <0.0001 2.67 178 <0.0001 

Old Balıkesir-old Canakkale 1.14X10-2 <0.0001 <0.0001 2.35 138 0.0009 

Old Balıkesir-old Denizli 0.98 X10-2 <0.0001 <0.0001 2.45 150 0.0003 

Old Balıkesir-old Edirne 1.69 X10-2 <0.0001 <0.0001 3.36 282 <0.0001 

Old Balıkesir-old Gökceada 1.84 X10-2 <0.0001 <0.0001 3.52 309 <0.0001 

Old Canakkale-old Denizli 0.15 X10-2 0.017 0.324 1.59 63.3 0.329 

Old Canakkale-old Edirne 1.29 X10-2 <0.0001 <0.0001 2.83 200 <0.0001 

Old Canakkale-old Gökceada 1.26 X10-2 <0.0001 <0.0001 2.63 173 <0.0001 

Old Canakkale-old Mugla 0.72 X10-2 0.043 0.012 2.03 103 0.0172 

Old Denizli-old Edirne 1.44 X10-2 <0.0001 <0.0001 3.46 299 <0.0001 

Old Denizli-old Gökceada 1.26 X10-2 <0.0001 <0.0001 2.94 215 <0.0001 

Old Denizli-old Mugla 0.92 X10-2 0.002 0.002 2.28 130 0.0017 

Old Edirne-old Gökceada 1.22 X10-2 <0.0001 <0.0001 2.95 217 <0.0001 

Old Edirne-old Mugla 1.43 X10-2 <0.0001 <0.0001 3.58 321 <0.0001 

Old Gökceada-old Mugla 1.27 X10-2 <0.0001 <0.0001 2.90 210 <0.0001 

Recent Balıkesir-recent Canakkale 0.70 X10-2 0.009 0.15 1.73 74.8 0.155 

Recent Balıkesir-recent Denizli 0.95 X10-2 <0.0001 <0.0001 2.70 182 <0.0001 

Recent Balıkesir-recent Edirne 1.16 X10-2 <0.0001 <0.0001 3.14 246 <0.0001 

Recent Balıkesir-recent Gökceada 0.97 X10-2 <0.0001 <0.0001 2.99 224 <0.0001 

Recent Balıkesir-recent Mugla 0.60 X10-2 0.117 <0.0001 2.30 133 0.0013 

Recent Canakkale-recent Denizli 0.63 X10-2 0.037 0.002 2.25 126 0.0024 

Recent Canakkale-recent Edirne 0.78 X10-2 <0.0001 0.005 2.23 125 0.0027 

Recent Canakkale-RecentGökceada 1.11 X10-2 <0.0001 <0.0001 2.90 210 <0.0001 

Recent Canakkale-recent Mugla 0.81 X10-2 <0.0001 0.001 2.41 146 0.0004 

Recent Denizli-recent Edirne 0.80 X10-2 0.001 <0.0001 2.79 195 <0.0001 

Recent Denizli-recent Gökceada 1.39 X10-2 <0.0001 <0.0001 3.21 257 <0.0001 

Recent Denizli-recent Mugla 0.86 X10-2 <0.0001 0.004 2.32 134 0.0011 

Recent Edirne-recent Gökceada 1.40 X10-2 <0.0001 <0.0001 4.18 436 <0.0001 

Recent Edirne-recent Mugla 1.18 X10-2 <0.0001 <0.0001 3.52 310 <0.0001 

Recent Gökceada-recent Mugla 1.16 X10-2 <0.0001 <0.0001 4.04 408 <0.0001 
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Table 5. Continued 

Comparison Procrustes 
distance 

Procrustes 
distance (P) 

T-square 
(P) 

Mahalanobis 
distance  

T-square 
(value) 

T-square 
(P) 

Recent Balıkesir-old Balıkesir 1.53 X10-2 <0.0001 <0.0001  2.97 220 <0.0001 

Recent Balıkesir-old Canakkale 1.40 X10-2 <0.0001 <0.0001 3.41 290 <0.0001 

Recent Balıkesir-old Denizli 1.18 X10-2 <0.0001 <0.0001 3.02 228 <0.0001 

Recent Balıkesir-old Edirne 1.62 X10-2 <0.0001 <0.0001 3.53 311 <0.0001 

Recent Balıkesir-old Gökceada 1.28 X10-2 <0.0001 <0.0001 3.10 240 <0.0001 

Recent Balıkesir-old Mugla 1.60 X10-2 <0.0001 <0.0001 3.33 278 <0.0001 

Recent Canakkale-old Balıkesir 1.57 X10-2 <0.0001 <0.0001 3.36 282 <0.0001 

Recent Canakkale-old Canakkale 1.53 X10-2 <0.0001 <0.0001 3.86 373 <0.0001 

Recent Canakkale-old Denizli 1.39 X10-2 <0.0001 <0.0001 3.87 373 <0.0001 

Recent Canakkale-old Edirne 1.66 X10-2 <0.0001 <0.0001 4.11 423 <0.0001 

Recent Canakkale-old Gökceada 1.52 X10-2 <0.0001 <0.0001 3.75 352 <0.0001 

Recent Canakkale-old Mugla 1.80 X10-2 <0.0001 <0.0001 3.91 382 <0.0001 

Recent Denizli-old Balıkesir 1.18 X10-2 <0.0001 <0.0001 3.95 390 <0.0001 

Recent Denizli-old Canakkale 1.84 X10-2 <0.0001 <0.0001 4.65 540 <0.0001 

Recent Denizli-old Denizli 1.65 X10-2 <0.0001 <0.0001 4.14 429 <0.0001 

Recent Denizli-old Edirne 1.93 X10-2 <0.0001 <0.0001 4.83 584 <0.0001 

Recent Denizli-old Gökceada 1.75 X10-2 <0.0001 <0.0001 4.47 500 <0.0001 

Recent Denizli-old Mugla 2.06 X10-2 <0.0001 <0.0001 4.45 496 <0.0001 

Recent Edirne-old Balıkesir 1.91 X10-2 <0.0001 <0.0001 3.93 386 <0.0001 

Recent Edirne-old Canakkale 1.92 X10-2 <0.0001 <0.0001 4.86 592 <0.0001 

Recent Edirne-old Denizli 1.79 X10-2 <0.0001 <0.0001 4.97 616 <0.0001 

Recent Edirne-old Edirne 1.57 X10-2 <0.0001 <0.0001 4.40 485 <0.0001 

Recent Edirne-old Gökceada 1.71 X10-2 <0.0001 <0.0001 4.25 452 <0.0001 

Recent Edirne-old Mugla 2.13 X10-2 <0.0001 <0.0001 4.24 449 <0.0001 

Recent Gökceada-old Balıkesir 1.67 X10-2 <0.0001 <0.0001 3.43 293 <0.0001 

Recent Gökceada-old Canakkale 1.51 X10-2 <0.0001 <0.0001 3.61 326 <0.0001 

Recent Gökceada-old Denizli 1.37 X10-2 <0.0001 <0.0001 3.76 354 <0.0001 

Recent Gökceada-old Edirne 1.60 X10-2 <0.0001 <0.0001 4.31 465 <0.0001 

Recent Gökceada-old Gökceada 1.21 X10-2 <0.0001 <0.0001 3.13 245 <0.0001 

Recent Gökceada-old Mugla 1.65 X10-2 <0.0001 <0.0001 3.66 334 <0.0001 

Recent Mugla-old Balıkesir 1.46 X10-2 <0.0001 <0.0001 3.40 288 <0.0001 

Recent Mugla-old Canakkale 1.26 X10-2 <0.0001 <0.0001 2.94 217 <0.0001 

Recent Mugla-old Denizli 0.98 X10-2 <0.0001 <0.0001 2.18 119 0.0045 

Recent Mugla-old Edirne 1.60 X10-2 <0.0001 <0.0001 3.56 317 <0.0001 

Recent Mugla-old Gökceada 1.30 X10-2 <0.0001 <0.0001 3.02 228 <0.0001 

Recent Mugla-old Mugla 1.43 X10-2 <0.0001 <0.0001 2.59 167 <0.0001 

Permutation tests using the T-square statistic is equivalent to tests using Mahalanobis distances. 
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Figure 5. Dendrogram of old and recent honey bee populations. 

Discussion 

Morphological characters have been used to determine the insect populations with both traditional 

and geometric morphometrics (Zhou et al., 2018; Power et al., 2019). For more than 10 years, geometric 

morphometrics have been widely used in determine the variation of honey bee populations (Francoy et al., 

2008; Tofilski, 2008; Francoy et al., 2009; Kandemir et al., 2009; Özkan & Kandemir, 2010; Santoso et al., 

2018). The geometric morphometrics has enabled the construction of more meaningful clusters for the old 

and recent honey bees’ specimens. The populations represented in the same locations from the past to 

the present have also revealed the differences from each other in this study. 

The results of this study showed that there has been change in honey bee populations since 1987. 

Results for past and recent populations are consistent with previous studies (Kandemir et al., 2000; Palmer 

et al., 2000; Koca & Kandemir, 2013). In the recent honey bee populations, the significant differences were 

not observed pairs of Western Anatolia populations especially Balıkesir, Çanakkale, Muğla, Denizli and 

Edirne. The possible explanation of this is that these populations could be influenced by each other through 

the selling the queen bees and colonies during migratory beekeeping activities. 

While there was a difference between old Balıkesir samples and old Muğla samples, no difference 

was observed between Balıkesir and Muğla recent samples. A reason for this, could be that pine honey 

production areas have moved northward due to climate change over recent years. Especially in Balıkesir, 

pine honey production areas have been expanding recently. This may be the reason that the producer of 

the region obtains queen bees from the colonies that are successful in pine honey production and chooses 

the colonies that are similar to Muğla bees in creating new colonies. While there is no difference between 

the old Çanakkale-old Denizli and recent Çanakkale-recent Denizli samples, the difference in comparing 

the old and recent samples explains that the change is holistic. This is also evident in the analysis results. 

Overall, there is a difference when all old and recent sampling locations are compared, and this includes 

the island population from Gökçeada.  
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Gökçeada population is different from other Anatolian and Thrace populations in present. It should 

be mentioned that Gökçeada bee registered officially by Republic of Turkey Ministry of Agriculture and 

Forestry in 2018 (Official Gazette 16/05/2019/30776). It showed that the island honey bee population can 

be maintained as long as there is no new introduction to the gene pool of the island from mainland. 

However, that the population may contract in the long term due to the inbreeding in island populations. The 

government agencies should development an alternative plan for this situation. 

Overall data revealed that the bees from Thrace, Western Anatolia and Gökçeada are different from 

the past to the present and this change is significant (based on DFA). Even if there are some changes in 

the genetic material due to the intense migratory beekeeping and particularly due to the preference of 

queen bees of different genotypes from outside the region, so it is possible that the changes occurred 

gradually. Hence, both government institutions and beekeeper associations have to implement their 

strategic action plans for conservation of local bee populations as soon as possible. The observed changes 

in Turkish bee populations were reported in a previous study (Kambur & Kekeçoğlu, 2018). 

As a result, although honey bees, whose lives are completely dependent on nature, can survive for 

thousands of years, it is known that beekeepers turn to new sources and want to increase production using 

different genotypes that are not suited to their regions in the long term. The effects of these choices made 

by beekeepers and their relationship with climate change have emerged as issues that should be studied 

and researched further. According to the results of this analysis, although the reason for the changes in the 

populations from the past to the present is possibly queen bee changes or migratory beekeeping, these 

two factors are actually a consequence of other factors. Yield or colony losses due to poor colony 

management led to the need for queen bee changes and migratory beekeeping. Also, uncontrolled sales 

of queens and colonies belonging to different subspecies and beekeeping activities conducted in different 

regions, especially during queen rearing seasons, can contribute to changes in the gene pools of 

populations. All problems on this subject can be solved with the joint decisions of producers, beekeeper 

associations and government institutions. 

It is hoped that bees, whose lives are completely dependent on nature and have lived for thousands 

of years, will always continue their lives as an inseparable part of nature. 
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