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ABSTRACT

The aim of the investigation is the determination of the influences of the different season and the age of the bees on the length of the big venom gland and the volume of its sack. The investigation was carried out in the experimental apiary of The Trakia University, Stara Zagora, Bulgaria during 1999 to 2000. We used local Bulgarian bees marked on there first day. According to the scheme each time we took from 18 to 50 marked bees and put them in a 70 % alcohol solution. We used these bees to measure: 

1. The length of the gland from its beginning to the beginning of the gland’s sack.

2. The diameter /a/ and the length /b/ of the gland’s sack.

We calculated the volume of the gland’s sack using V= (0,5.a)2.P.b/3  P=3,14 . Comparing the measured data’s from the different bees' probs we specified the seasonal and the age impact on the venom gland. 

  The length of the big venom gland and the volume of its sack of the local Bulgarian honey bees Apis mellifera L. are changing according to the bees age and the season.

 We establish that during the summer season working bees at the age of 17 days have longest venom gland 16,804 (2,364 mm. 

During the winter the bees at the age of 172 days have venom gland’s sack with the largest volume 0,670 (0,479 mm3.

INTRODUCTION

The main honey bee organ producing bee venom is the big gland - a long thin tube located in the bee abdomen. The hind end of the tube dilates, forming a sack. The length of the venom gland varies from 9 to 20 mm according to the bee breed (Мусаев Ф.Г.1976, Таранов Г.Ф. 1968, Dotimas F.M. 1987, Root A.I. 1959, Schonfeld A. 1955). It is established that the A.m. mellifera  bee at the age of one day has a gland 14,86 ( 0,4 mm long. About the seventh day the gland’s length reduces to 13,64 ( 0,38 mm and about the 30 Th. day reaches 12,56 ( 0,31 mm /4/. According to the same author the length of the venom gland of the A.m. caucasica bee at the age of one day is 10,82 ( 0,23 mm. Maximum size the venom gland reaches at the 18-20 Th. day, wile afterwards it starts to decrease, reaching 9,91 ( 0,18 mm at the 30 Th. day. The researches of many authors (Фирсов В.С. 1977, Хомутов А. 1994, Хомутов А. Калашников А, at al.1994, Dotimas F.M. 1987) assume seasonal modifications as well. They specify maximum size of the venom gland in July and minimum in September.

Only partial investigations of the size of the venom gland were carried out in Bulgaria before 2002 (Nentchev P., L.Jordanova 1999). Some data’s about the morphological investigations were found but they did not include anything about the alterations caused by the bee age or the specific season.

The aim of the investigation is the determination of the influences of the different seasons and the age of the bees on the length of the big venom gland and the volume of its sack of local Bulgarian Apis mellifera L. working bees.

Materials and Methods

The investigation was carried out in the experimental apiary of the Trakia University, Stara Zagora, Bulgaria during 1999 to 2000. We used local Bulgarian bees marked on there first day. According to the scheme each time we took from 18 to 50 marked bees and kept them in a 70 % alcohol solution. Then we put each bee on a slide and with the help of a micrometer measured: the length of the gland’s trunk, the diameter / a / and the length of the gland’s sack / b /. We calculated the volume of the gland’s sack using 

V= (0.5.a)2. P.b /3;                P= 3.14

Comparing the measured dates from the different bees’ probes we specified the seasonal and the age impact on the venom gland.

Results and Discussion
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1
29.07.99
3
49
14.873
2.781
7.9
19.5
0.130
0.077
0.014
0.384

2
05.08.99
10
50
16.314
2.763
9.8
22.0
0.070
0.117
0.006
0.631

3
12.08.99
17
50
16.804
2.364
10.9
23.0
0.246
0.317
0.007
1.238

4
18.08.99
23
50
16.128
2.358
11.0
21.5
0.374
0.348
0.008
1.208

5
26.08.99
31
36
15.358
1.694
13.0
21.0
0.604
0.250
0.219
1.184

6
02.09.99
38
18
16.506
2.223
9.3
19.5
0.416
0.369
0.024
1.092

Total of the season



253
16.006
2.356
7.9
23.0
0.307
0.251
0.006
1.238

 Winter -spring











1
05.10.99
1
25
12.888
2.671
8.2
18.5
0.114
0.070
0.019
0.352

2
18.11.99
45
30
13.773
2.496
9.5
20.5
0.091
0.081
0.009
0.386

3
09.03.00
157
18
12.516
2.478
9.4
17.5
0.185
0.222
0.014
0.792

4
24.03.00
172
24
13.429
2.558
10.1
21.0
0.670
0.479
0.050
1.675

5
10.04.00
188
18
13.723
2.583
9.0
18.0
0.429
0.449
0.021
1.323

6
11.05.00
219
3
12.167
1.205
10.9
13.3
0.364
0.325
0.025
0.673

Total of the season



88
12.945
2.299
8.2
21.0
0.352
0.309
0.009
1.675

Table 1 Seasonal modification of the big venom gland in the honey  bee Apis mellifera L. in Bulgaria

The results of the research are shown on table 1. The data reveal that the length of the big venom gland do not have constant values. The length varied from 14,873 ( 2,781 to 16,804 ( 2,367 mm during the summer. For the examined bee age the modification is from 3,3 to 12,98 %. Homutov /in 1994/ described similar variations while studying       A.m. caucasian bee. The absolute values of the bee venom gland of the Bulgarian bee exceed that of the breeds mentioned above. In contrast to those bees the venom gland of the Bulgarian bee reaches maximum length on the 17 Th. day. It is also noticed that during the winter period the sign has lower value. During the winter maximum length of the venom gland has 45- day old bees. It is found that after the 157 day the length is reduced with 2,87 % comparing to the bees at the age of one day. The length of the venom gland during the year varies from 12,167 ( 1,205 mm when the bees are 219 days old to 16,807 ( 2,364 mm when the bees are 17 days old during the summer period. The average annual values of this sign is 13,083 ( 2,233 mm. It is found that during the summer the value of the length of the venom gland is with 22,34 % bigger while during the winter –spring period this value is with 1,05 % smaller than the average annual one. The difference of 3,06 mm in the big venom gland’s length in the two seasons is statistically right   / P ( 0,05/.

The analysis of the results show that the length of the big venom gland of the local Bulgarian Apis mellifera L. bees is influences by the breeding season and by the age of the bees. The volume of the venom gland’s sack of summer bees is from 0,077 ( 0,117 mm3 to 0,604 ( 0,25 mm3. During the summer there is 365,34 % more venom in the venom gland’s sack of the 31-days old bees in comparison with the 3-days old bees.

During the winter-spring season the 172 days old bees have biggest volume of the venom glands sack / 0,670 ( 0,471 mm3 /. The values are more than 6 times bigger than that of the one - days old bees. As the days proceeds the volume of the venom gland’s sack decreases reaching 0,364 ( 0,325 mm3 on the 219 day. It can be found in the table’s data that the breeding season has smaller impact on the modification of the volume of the sack of the venom gland. The difference of 0,047 mm3 in the average sign’s values from the two seasons is statistically unreliable. The analysis of the results shows that the bee age has greater influence on the venom gland’s sack. According to this sign the honeybees in Bulgaria are not different comparing with the A.m. carnica, A.m. caucasica and A.m.         bees, which also have a venom gland’s sack varying 0,3 to 0,7 mm3.

Conclusions

1. The length of the big venom gland and the volume of its sack of the local Bulgarian honey bees Apis mellifera L. are changing according to the bees age and the season.

2. We establish that during the summer season working bees at the age of 17 days have longest venom gland 16,804 ( 2,364 mm.

3. During the winter the bees at the age of 172 days have venom gland’s sack with the largest volume 0,670 ( 0,479 mm3.
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