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ABSTRACT

The goal of the experiment was to get to know more the mating behavior of the red mason bee (Osmia rufa L.) (Megachilidae) one of the most common solitary bee in Poland. Observations were done at the apiary area in Olsztyn (the north-east Poland) on springs in 2002 and 2003.

Every individual were marked by sticking on the top of the body colored and numbered plastic disks. Copulations were observed in the natural as well as in the artificial conditions. Ages of males that copulated were recorded.

This was stated that each female was attacked just after emerging by several drones fighting meanwhile with each other. Having grabbed a female the drone started copulating immediately, which lasted from few to several seconds. The drone held the female fast and the both individuals stayed stuck together for 1 h and 47 min. (max. 4.5 h). Each female copulated only with one drone versus even 5 copulations observed among males. In general drones mated with females of the age range of 2 to 7 days.

Key words: behavior mating, red mason bee, Osmia rufa, solitary bee
Introduction

Read mason bee (Osmia rufa L.) is one of the most common solitary bees in Poland. This is an early spring subspecies of bee that gives only one generation (Linsley 1958). This bee is a typical polyandry genus, which means that males appear before females. In Polish climatic conditions this moment usually occurs at the beginning of April (Bąk at al. 2002). Females began their flight activity a bit later approximately 2 weeks (Bąk at al. 2002, Seidelmann 1995). Males after living cocoons start patrolling the area around, concentrating during first days on looking for food sources and afterwards they visit potential nesting places. The read mason bees nest in colonies willingly despite of this is solitary bee specie. Females are usually attacked just after emerging by males staying near around the nest. Few days after copulation females settle down the nest and their every energy is spend on preparing cells and egg laying. In order to equip properly cells with pollen the female have to visit many flowers. It has been found that this bee use about 140 plants species from 37 families (Ruszkowski, Biliński 1986, Seidelmann 1991, Wilkaniec at al. 1998). Because of that feature this bee is kept very willingly and can be used even in January for pollinating crops in greenhouses (Giejdasz, Wilkaniec 1998, Wilkaniec 1995, Radajewska, Wilkaniec 1996, Wilkaniec, Maciejewska 1998) or in allotments and in gardens (Holm 1973). The same is about large areas of crops (Wójtowski at al. 1992).

The goal of the experiment was to get to know more the mating behaviour of the red mason bee. It was also an attempt at checking if the drones are ready to copulate after emerging and how many times they are able to do this.

Material and methods

The observations were carried out during springs of 2002 and 2003 at the apiary in Olsztyn (the north-east Poland). Research activity was done on two kinds of conditions: in the nature and in laboratory conditions.

On 25th March of 2002 3060 nest cans were placed on the apiary area. Cans were collected in the previous year. They were located at the area shaped by trees growing in the North, in the East and the South-East sides. As nest traps served canes in different diameter 20 cm long. We put them into several plastic bottles, which were placed between the wooden frames. The moment of emerging of first drones and bees was recorded. In order to make the observations easier 37 females and 21 drones were marked with plastic colored disks, females at the moment of emerging and males during copulation. Altogether, this allowed observing 16 copulations.

In autumn of 2002 757 canes settled by females were transferred into cool, dark room. After 20th of March of 2003 cocoons were shelled from the canes and put into a fridge at the air temperature of 4oC. Meanwhile new nest traps made from fresh, dry canes were prepared. On 27th March drones as well as females just after emerging were set free near the new nest, altogether 516 males and 250 females till the 9th of Mai.

The laboratory observations started on 30th March. Fresh emerged males were introduced into two boxes (26x17x21 cm). One of the walls was transparent and thanks to this we were allowed to observe the bees’ behavior. There were 30 males emerged on 30th March and 28 the next day in the box, whereas 67 males were put on 4th April into the other box. Sugar syrup was in the boxes all the time of the presence of bees. For 12 days we observed the ability of drones to copulation. Every day 8 fresh emerged females were set into the box after lighting and warming the box with one normal bulb in order to make drones aroused. Afterwards observation of bees always lasted only half an hour. During this time we noticed the age of males that copulated. After observations light was switched off. 132 males and 182 females took part at the experiment and we noticed 98 copulations. All individuals were marked with plastic numbered disks.

Results

In 2002 firs drones appeared on the 1st of April however their mass emerging followed by the end of April. Drones remained near the old nest waiting impatiently for female bees that started living cocoons on 28th April. Several drones attacked immediately each female just after the bee was outside the cane and they fought with each other. The male flew on the female from above and landed on their back. Just after this he began copulation which lasted few till a dozen or so seconds. The average time the couple stayed together was estimated for 1 h 47 seconds (max. 4.5 h.) till the female set free herself from the male. It happened very often that other males got interested with the couple and tried to drive back the male sitting on the female. Only 1 copulation for 16 observed was disturbed successfully in this way, although unsuccessfully. In general females copulated only once with one male, although 2 bees were noticed that mated second time with other drone. After 2 days since females were mated they started working on canes.
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Fig. 1. Males copulated sucesfully at different days of life


The different situation took place in 2003, when drones were not allowed to emerge the cocoons by themselves. They were set free near fresh new canes but the drones flew out and disappeared somewhere in surroundings in most cases. In the end 4 copulations occurred in case of fresh emerged drones and 2 older individuals copulated that were 1- and 3-day-old.

Because of that we decided to perform researches in laboratory conditions, which allowed keeping males in the same place and their proper controlling. It showed that the most part of drones copulated at 4th day after emerging (15.4%). In general drones just after emerging did not like to accept female bees and they showed the same behavior since they became older than 7 days. The percentage of drones that copulated lowered along with their age and among 12-day-old drones there were no one that copulated (fig. 1).
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Drones of O. rufa do not die after copulation and remain still ready to meet females. 16% of drones taking part at the laboratory experiment did it more than 1 time (fig. 2). The highest number of females fertilized by one drone was 5, however in 3 cases drones copulated twice a day. The maximum time interval between copulations made by one drone was assessed for 8 days. Drones competed very seldom in artificial conditions and it was never stated that intruder pushed aside the drone sitting on the bee. We observed that females copulated reluctantly and in case they were grubbed by one drone they tried to free from him. For that reason 52% females were fertilized by drones in boxes. They were introduced into nesting site and some of them settled canes.

Disscusion

Females hold males on average 1.47 h, although just copulation act lasted only few seconds. Clear-cut activity description of a male during the copulation is difficult and the found results of Groot (1974), Raw (1976) and Seidelmann (1995) are different. Seidelmann (1995) described 3 stages: the precopulation (11 min. 23 s.), the copulation (53 s.) and the postcopulation (12 min. 41 s.). In our experiments we noticed that the female got unattractive for males after copulation versus Seidelmann (1995) statement that had observed unattractiveness of females already during copulation. This phenomenon has not been explained so far. One of the possibilities is the presence of the mating sign left in the reproductive tract.

The couples sitting on the ground were still attractive for the other males that tried to push aside the drone located on the female. This only occurred at the beginning of the copulation and lasted few minutes. Despite of putting a lot of effort on pushing aside the separation of the couple was impossible for the intruder. Seidelmann (1995) has claimed that those only big males were able to compete successfully. He find this behaviour as a strategy making higher the probability of drone’s reproduction success.

In the researches was stated that females copulated once with one drone, which matches well with results of Seidelman (1995). There also were some females getting close with the other drone however unsuccessfully, although this fact acted after the first copulation. Males set free in 2003 flew somewhere in surroundings which made observation of their sexual behavior impossible. We assumed that males after setting free just next to the nest were supposed to stay and wait for females. This was a wrong assumption. Seidelmann (1995) showed that the high number of cocoons filled with females kept drones flying around the nest. 500 cocoons attracted 30 drones, whereas 200 did not show such effect. Therefore O. rufa nests in colonies which determine a quick males’ fertilization. This is a bit opposite to the result obtained by Seidelmann (1995) under artificial conditions. He observed that females refused to copulate in most cases, but these results remain in accordance with presented in this paper because we only stated 52% females that mated successfully in the box.

Males just after living canes did not copulate in most cases, which changed in few days. At the age of 2-4 days their sexual behavior increased, which corresponds with results obtained by Seidelmann (1995). According to him the visible increase of interest with females began on 3rd day after drones emerged. The demonstration of the sexual behaviour lowered along with the age of drones and the percentage of copulated drones fell down at 7th day. Seidelmann (1995) also investigated their life expectancy and calculated it for 14 days. However it is generally difficult to state this feature in natural circumstances, because they are mobile and still penetrate surroundings. It has been supposed to last significant longer.

Most drones copulated only once, however 16% copulations more which is in agreement with Seidelmann (1995). In his investigations 70% of drones mated only with one female, 75% with 2 females and ca. 2% of drones copulated 4 times. Seidelmann (1995) also examined the influence of the body weight of drones on the number of copulations. In this study drones of the weight of 50mg were able to copulate 4 times. Drones below 40 mg and heavier than 80 mg copulated only once. Lowe attitude to mating with more than one female can be explained by decreasing of quantity of sperms along with followed copulations (Seidelmann 1995, Raw 1976).

Conclusions

1. The female of Osmia rufa copulate with only one drone just after emerging from the cocoon.

2. Fresh emerged males do not copulate.

3. The attitude of males to copulation gets lower along with their age and number of successfully copulations.

4. A male do not die after copulation.

5. Males set free in the place with no cocoons and no canes started to fly in surroundings and do not stay at this place.
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Fig. 2. Males contribution of single and multiple copulations
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Fig. 2 Procentowy udział samców kopulujących jednokrotnie i wielokrotnie
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