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Influence of queen age at introduction on queen acceptance and onset of oviposition in Egyptian honeybee
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Abstract


The present investigation was carried out in the apiary at Assiut Valley Natural Protectorate location, Assiut Governorate, on Egyptian (Apis mellifera lamarckii Cockerelle) honeybees, during February and March, 2007. The aim of this paper is to study the effect of Egyptian honeybee virgin queens age at introduction on percentage of introduction acceptance, mating success and onset of oviposition. The introduction acceptance percentages were 100%, 100%, 100%, 90%, 90% and 80% observed at 1, 3, 6, 9, 12 and 15 days of queen age at introduction, respectively. Onset of oviposition were 9.1(0.99, 8.3(0.95, 4.9(1.37, 11.86(1.46, 13.6(2.07 and 13.67(3.21 days, recorded at 1, 3, 6, 9, 12 and 15 days of queen age at introduction, respectively. Age of virgin queens at introduction affect the acceptance; mating success and starting egg laying. Beekeepers can get an economic benefit from introducing queen bees and improving introduction acceptance and mating success by selection of queen bees with 6 days of age or younger at introduction. 
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Introduction


It is known that, the economic characteristics of honeybee colony are dependent mainly on the quality of the queen and mating success. The queen quality in turn depends on genetic, environmental factors and good management.

The mated queen serves its colony in tow ways of essential functions; laying fertilized and unfertilized egg for several years and secreting the queen substance known as pheromones required for the stability of the colony social life, inhibiting egg production by workers and inhibiting her replacement (Salem, 2002).   

Egyptian beekeepers estimate that, queen can maintain a strong colony for tow years, so they need to replace the queen continuously. Thousand years ago, it is known that, Egyptian bees colony requeening by rearing other from the same colony. But, this method led to decrease the colony production as a result of inbreeding. 

Ruttner (1983) describes the multiple factors that contribute to the success of the introduction of a new queen: condition of the resident queen (age, laying activity, ...etc.); condition of the queen to be introduced (mating, damage during transport, egg laying activity, production of pheromones, …etc.); size and weight of the queen to be introduced; characteristics of the colony that receives the new queen (race, aggressiveness, seasonal development, ratio between young and old bees and presence of laying workers) and external conditions (nectar flow, climatic conditions and season of the year). 

The mating of honeybee queens is affected by many factors including environmental conditions (Jung, 1981), age of associate workers (Szabo & Townsend, 1974), the presence of brood (Hastings, 1967 and Johansson & Johansson, 1970), drone-rearing cycle (Ruttner, 1964 and El-Sayed, 1977) and type of the hive (Morse, 1979).

The oviposition in naturally inseminated queen usually starts after 2-3 days (Woyke, 1960), while in artificially inseminated queen delays from 3 to several dozen days (Konopacka, 1989 and Wild, 1995). 

The control of mating by virgin queens is one of the inherent complexities of honeybee breeding that have been responsible for disappointing genetic progress in the past (Severson & Erickson, 1989).

          Little or no data are available on the effect of virgin queen age at introduction on queen acceptance; mating success and initiation of oviposition in honeybee queens.

          The aim of the present work is to study the effect of virgin queen age at introduction on queen acceptance; mating success and onset of oviposition in   Egyptian honeybee queens. 
Materials and Methods


Experiment was carried out at Assiut Valley Natural Protectorate location, Assiut Governorate, on Egyptian (Apis mellifera lamarckii Cockerelle) queen honeybees, during February and March, 2007. 


Queens were reared by dry grafting method according to Doolittle, 1889, using about 1 day old worker larvae. This process was repeated every 3 days to get different ages of queens from the same breeder queen and the same breeding conditions.  

At 1, 3, 6, 9, 12 and 15 days old of emergence, ten caged virgin queens for each age were introduced in dequeened mating nuclei (2 days before introduction of new queens), each of them containing three combs covered with about equal population of bees, brood area and food stored (honey and pollen). The weights of queens at emergence were ranged between 125-135 mg. for each. Before queen introduction, the mating nuclei were inspected carefully and any natural queen cells were destroyed.  

Releasing of the caged virgin queens was done after 2 days of introduction. After 24 hours from releasing of queens, the mating nuclei were examined to determine queen acceptance by the number of introduced queens present in their mating nuclei (Rhodes et al., 2004). Released queens were inspected daily (for 25 days) until they started egg laying, then, percentage of queen mating success and onset of oviposition after queen releasing, were recorded (El-Sarrag & Nagi, 1989). 

Analysis of variance (ANOVA) was carried out using MSTAT-C software program (MSTAT-C, Michigan State University, Version 2.10) and Least significant difference (LSD) values were calculated when F-values were significant for treatment effects. 
Results and Discussion

To help beekeepers to increase colony production, improve queen quality, introduction acceptance and mating success, we studied influence of queen age at introduction on queen acceptance and onset of oviposition in Egyptian honeybee
          Data presented in Table (1) show percentages of virgin queens introduction acceptance at different ages. The highest percentage (100%) was recorded at 1, 3 and 6 days of queen old at introduction. While, introduction acceptance percentages were 90%, 90% and 80% found at 9, 12 and 15 days of queen age at introduction, respectively.  
Table (1):
Mean percentages of queen acceptance at different queen old at introduction.

	Queen age (days)
	1
	3
	6
	9
	12
	15

	Queen acceptance (%)
	100
	100
	100
	90
	90
	80


On the contrary, Rhodes et al., (2004) stated that, improved survival benefits from introducing queen bees at an older age should encourage beekeepers to select queen bees that are 28 days of age or older at introduction in their requeening management programs.  
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Data illustrated in Figure (1) show queen mating success percentages. The results assure that, the highest percentage (100%) of mating success was observed at 1, 3 and 6 days of queen age. Mating success percentages were 77.78% and 55.56%, found at 9 and 12 days of queen age, respectively. The lowest percentage (37.5%) of mating success was noticed at 15 days of queen age. Obtained results can be explained as, sex pheromones which attract drones to mate queens may be were highly in virgin queens at 1, 3 and 6 days old. These pheromones may be decrease gradually in queens older than 6 days age. Newly emerged queens have no sex pheromones in mandibular gland. At 7 days, the mandibular glands were fully developed (Gary, 1962).  
Data presented in Figure (2) show the onset of oviposition at different ages of queens. The minimum onset of oviposition was 4.9(1.37 days recorded in queens at 6 days old. The onset of oviposition at 1 and 3 days of queen age were 9.1(0.99 and 8.3(0.95 days, respectively. The maximum onset of oviposition 13.6(2.07 and 13.67(3.21 days were observed at 12 and 15 days of queen age, respectively. These results can be explained as, the maximum development of ovaries is at 6 days old of emergence.
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                       Columns headed by the same letter are not significant differences at P< 0.05.

Woyke, 1960 stated that, queens become sexually mature 6 days after emergence and then take orientation flights, and tow or three mating flights per day. 

Skowronek et al., 2002 recorded that, queen inseminated at the age of 6 days were found to have a very short latency period. By far the longest latency period was found in queens inseminated at the age of 13 days or more. Time of starting the egg laying by queens depended upon the method of their keeping. Queen kept in mating nucleus started egg laying significantly earlier than those kept in boxes (Chuda-Mickiewicz et al., 2003).  

Finally, we can concluded that, to improve introducing queen bees acceptance and mating success, we advise beekeepers to select queen bees which are 6 days old or younger at introduction.
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تأثير عمر الملكة عند الإدخال على قبول الملكة وبداية وضع البيض في النحل المصري
محمد فتح الله عبد الرحمن1 ، صلاح حفنى راتب2 ، رضا عليوة سند1
1- قسم بحوث النحل - معهد بحوث وقاية النباتات – مركز البحوث الزراعية – الدقى – الجيزة - مصر

2- قسم وقاية النبات – كلية الزراعة – جامعة أسيوط – أسيوط – مصر 
الملخص العربى


أجريت هذه الدراسة فى منحل المحمية الطبيعية بالوادي الأسيوطي بمحافظة أسيوط ،  على  النحل المصري وذلك خلال شهري فبراير ومارس 2007. والهدف من البحث هو دراسة تأثير عمر الملكات العذارى للنحل المصري على نسبة قبول الإدخال ونجاح التلقيح وبداية وضع البيض. لقد أوضحت النتائج أن نسب قبول الإدخال كانت 100% ، 100% ، 100% ، 90% ، 90% ، 80% وذلك للملكات التي تم إدخالها في أعمار 1 ، 3 ، 6 ، 9 ، 12 ، 15 يوم على التوالي . وسجلت بدايات وضع البيض كالتالي 9.1(0.99 ، 8.3(0.95 ، 4.9(1.37 ، 11.86(1.46 ، 13.6(2.07 ، 13.67(3.21 يوما وذلك للملكات التي تم إدخالها في أعمار 1 ، 3 ، 6 ، 9 ، 12 ، 15 يوم على التوالي . لقد وجد أن لعمر الملكات العذارى عند الإدخال تأثير على قبول الإدخال ونجاح التلقيح وأيضا على بداية وضع البيض . وإنه يمكن للنحالين الحصول على فائدة اقتصادية وزيادة قبول الإدخال وكذا نجاح التلقيح وذلك بإدخال ملكات في عمر ستة أيام أو أصغر من ذلك .
























Figure. 1. Percentages of mating success at different queen ages. 





Figure. 2. Onset of oviposition of queens at different ages.
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