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SUMMARY 
 
      The observations of Bombus terrestris showed that the queens consumed most pollen until 
day 6 after emergence whereas the consumption was progressively declining. Only on days 6 -
7 the highest desire of the queens for mating, lasting on average for 28 minutes, was recorded. 
In the present experiments the young queens kept singly into hives consumed higher amounts 
of pollen than the queens kept in groups. No relationships were found between food 
consumption and weight changes in the queens, pollen and sucrose solution consumption and 
pollen  consumption in queens kept singly or in groups. 
     The after-emergence weight of the queens from laboratory rearing averaged 0.5957 ± 
0.076 g (min. 0.44 g - max. 0.75 g) whereas the weight of the queens from field colonies 
averaged 0.6448 ± 0.054 g. The higher weight did not significantly differ from all laboratory 
colonies. This suggested that the weight of the queens was affected by the colony and the 
environment. Prior to placing into a cold store the weight of the queens averaged 0.7867 ± 
0.1084 g. On average, the weight was 0.1779 g higher than that at emergence (max. value 
being 0.36 g). 
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     There has been an increasing concern about bumblebees because of their good pollinating 
efficiency in cages and greenhouse (CORBET, 1995). They are widely used for pollination in 
greenhouses (tomatoes and other crops and plants grown in enclosures such as plastic 
greenhouse and phytotrons not only for fruit production but also for plant breeding purposes). 
     In the Czech Republic, the rearing of bumble bee and its research have been carried on 
already thirty years - especially in the Research Institute for Apiculture in Libčice nad Vltavou 
and Research Institute for Fodder Plants in Troubsko. However, in our country pollination by 
bumblebees in greenhouses is conducted by foreign companies from Holland and Belgium. 
These companies have developed bumblebee keeping to such an extent that this branch has 
become commercially profitable. They import developed bumblebee colonies to the Czech 
Republic and provide all services. The main reason for initiating studies of laboratory keeping of 
bumblebees in the Czech Republic is to restrict bumblebee import from abroad and to prevent 
potential veterinary problems and undesirable genetic alterations in our natural population. 
     This study presents partial results from the latest experiments concerning the level of food 
consumption by young queens from emergence to placing into a cold store (diapause). Young 
workers of honeybees (Apis mellifera L.) consume most pollen to day 8 at the latest and 
thereafter pollen intake is quickly reduced. It has been proved that the young workers which do 
not receive enough pollen at this phase have underdeveloped ovaries (HAYDAK, 1971; 
HISCHFELDER, 1971; HLISNIKOWSKI, 1972; KONOPACKA, 1973; SOUDEK, 1927; WAHL, 
1960). With regard to of bumble bee workers, this fact was also documented by DUCHATEAU 
et VELTHUIS, 1989. It is assumed that the queens of bumblebees consume pollen in the initial 
stage of their life in a similar way. This has become the subject matter of this study as the level 
of consumption may be an important factor in the activation of queens. The consumption of 
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sucrose solution was examined. It was assumed that the insufficient consumption of sucrose 
solution might result in queen mortality during diapause. 
 
MATERIAL AND METHODS 
 
     The experiments were conducted from March till October 1996 in the laboratories of the 
Research Institute for Fodder Plants Ltd., Troubsko. The rearing was performed in 230 x 165 x 
145-mm hives with two ventilation holes (15 mm) which were covered with nylon fabric made of 
reinforced fibres. The holes were also in two bottom corners but they were initially filled with 
rubber stoppers. Later they were used for connection to other  hives. Under the lid of each hive 
there was a transparent sheet to cover a 70 x 70 mm hole in the middle which was used for 
providing food and observation of a bumblebee colony and at the same time it prevented 
bumblebees from escaping from the hive. The pollen was served in Petri dishes 20 mm in 
diameter. The sucrose solution prepared from 2.5 kg of root sugar and 1.18 litres of water or 1 
litre of water, 2kg of sugar and 1kg of honey (18% of water) was given in polyethylene bottles of 
30 to 100 ml. The pollen was obtained from honeybees using pollen traps. It was removed from 
bee-hive entrance every day and cooled to -22°C. The queens were fed on pollen in the form of 
pelleted pollen. 
     The young queens reared in laboratory colonies following the methods of KRIEG et 
PTÁČEK, 1995; KRIEG, 1994; PTÁČEK, 1985; PTÁČEK, 1991 et 1992 and the newly-emerging 
queens were caught in hives as soon as possible, marked with a number on a label (scutum), 
weighed using a digital balance with accuracy to hundredths of grams and kept into newly 
prepared hives. Every day groups of different numbers of young queens were obtained. The 
provisions which were weighed daily to record the consumption were given directly into hives. 
The average change in pollen sample weight caused by humidity within 24 hours after giving 
was a maximum of 5 % of the initial weight. The queens were weighed daily, until their placing 
into a cold store, with accuracy of hundredths of grams. Starting from days 5, 6 and 7 the 
queens were released into a cage (500 x 700 x 600 mm) to mate with quite unrelated males 
and every 15 minutes the mating of bumblebees was observed. The queens that failed to mate 
were caught and returned back to the hive. Then on the following day they were released again  
until they mated. The mated queens were not returned back to the hive in the rearing laboratory 
but they were kept into a dark room with a temperature of 16 - 20° C, where they were fed in the 
same manner. The consumption of pollen and sucrose solution was also recorded. One week 
after mating the queens were kept singly into plastic boxes (volume of ca 50 ml) with openings. 
The boxes with the queens were put into a small paperboard box with a glass of water and a 
wet cloth to humidify the box and the whole box in a PVC bag was kept into a cold box with a 
temperature of 2-3°C and minimum relative humidity of 95 %. 
     Obtained values were statisticaly tested by STATGRAPHICS (t-test and correlation 
coefficient). 
 
RESULTS AND DISCUSSION 
 
     The average weight of the queens (n = 64) which were weighed as soon as possible after 
emergence ranged from 0.44 up to 0.75 g with arithmetic mean   x=0.5957 ± 0.076 g. As 
evident from Figure 1 the highest number of  the queens were in a weight class of 0.58 - 0.62 g. 
Nevertheless, it can be said that a majority of the queens were at the interval of 0.54 - 0.68 g. 
The relationships between the weights of the newly-emerged queens from different laboratory 
colonies (n =3) were also studied. A significant difference existed only between colony B1-20 (n 
= 14, x = 0.58  ± 0.062 g) and colony C1-5 (n = 22, x = 0.64 ± 0.681 g). In colony C1-15 (n = 12, 
x = 0.61 ± 0.036 g) there was no significant difference, compared with other colonies. 
 
 
Figure 1. Weight of queens after emergence - frequency histogram 
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     The average weight of the queens from field hives (n = 36) was x = 0.6448 ± 0.054 g. A 
whole group of the field-reared queens was significantly larger than the average of all the 
queens from laboratory colonies. The difference did not only exist in laboratory hive C1-5. This 
suggested that the heavier weight of the queens was not attributed only to rearing under natural 
conditions but also to some extent to genetic effects. 
     One week after mating the average weight of the queens (n = 85)  (prior to placing into a 
cold store) was higher and averaged 0.7867 ± 0.1084 g at an interval from 0.49 to 1.01 g. With 
their weight most of the queens were at an interval 0.76 - 0.89 g. 
     In the queens the average change between the weight after emergence and the weight prior 
to placing into a cold store was also evaluated. In a majority of cases the queens were on 
average 0.1779 g (max. value of 0.36 g) heavier than at emergence. In all cases it was found 
that the queens were increasing their weight until mating. Then their weight started to fluctuate 
(it decreased to the weight at emergence) and afterwards it started to rise during one-week 
preparation for diapause. All numerical values showed a high coefficient of variability (58%). 
     No relationship was found between the level of provisions consumption and the changes in 
the queen’s weight from emergence to diapause. There was also no association between the 
consumption of sucrose solution and pollen consumption. Our observations showed that the 
queens consumed most pollen until day 6 after emergence at the latest. After this date they did 
not consume pollen regularly or in large amounts. 
     No correlation between pollen consumption within the first 6 days and the number of the 
queens in the hive was found, although in several cases this correlation was quite apparent. For 
this reason the experiment will have to be repeated. Nevertheless a significant difference (P > 
0.032) was proved in pollen consumption within the first 6 days between the queens kept singly 
(x = 0.2792 ± 0.444 g) and the queens kept in groups (x = 0.2235 ± 0.664 g). These 
observations suggested that the queens kept singly consumed more pollen and reason of it can 
be undisturbed consumption of provisions by queens kept individually. Queens kept in the 
groups are probably too disturbated. But it is necessary to determine the effect of pollen 
consumption on the biological value of the queen. The significance of the difference in sucrose 
solution consumption was not examined because in contrast to pollen consumption a highly 
significant ( P > 0.00001) difference in sucrose solution consumption was found between the 
queens from field (n = 7, x = 2.38 g) and laboratory (n = 7, x = 1.44 g) colonies caged singly. A 
survey of values is given in Table 1. There is a presumption that “robuster” queens from field 
colonies can have larger honey sac. Due to a low number of cases it has not been concluded 
whether it is better with respect to the level of pollen consumption to change pollen more often 
or whether it is good to leave pollen for consumption ad libitum up to day 6. In groups of queens 
in which the pollen was changed on the last day of observation, the consumption was higher 
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even after subtracting a mean error caused by sample drying (values marked * in Table 1). This 
conclusion must be subjected to further studies in which pollen will be changed to all of them at 
the same time. 
 
Table 1. Consumption of provisions by young queens until 6th day after emergency (g) 
 

 queens kept in groups queens kept individually 

 n queens solution of sugar pollen solution of 
sugar 

pollen 

  7 1.46 0.359 1.44 0.36 

queens 6 1.52 0.268 1.33 0.24 

from 20 1.00 0.198 1.37 0.23 

laboratory 11 1.38  x 1.42 0.30 

      colonies    1.57 0.22 

    1.47 0.24 

    1.48 0.26 

  5 1.59 0.196 2.75 0.34 

queens 5 1.41 0.142 1.92 0.27 

from 8 1.37  0.205* 2.08 0.25 

field 8 1.77  0.240* 2.15 0.29 

colonies 6 1.95 0.180 2.45 0.31 

    2.80 0.32 

    2.53 0.34 

 
 
     The queens mated usually between days 6 and 7 of life (Fig. 2) for an average time of 30 
minutes. This conforms with the conclusions of PTÁČEK (personal communication 1996). 
 
 
Figure 2. Frequency of mating queens - frequency histogram 
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    The PVC boxes with an opening for diapause of queens proved useful because the queens 
did not grow mouldy even after 4-month diapause. But the water condensed on the walls and 
made the queens wet. The queens which died earlier were not wet. This suggested that the 
queens due to breathing were able to maintain humidity in the space in which they hibernated. 
To prevent condensation a roll of paper should be inserted into the box. 
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