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ABSTRACT

This study was considered the effect of bees feeding with mixture of tryptophan and ascorbic acid on
some physiological, behavioral, and productive parameters in the Iranian honey bee, Apis mellifera meda
L.. The treatments included tr ptophanilz mg/gr) , ascorbic acid (2 mg/gr) combined in 1:1 sxrup ('sugar
1 kg per 1 liter of water), and for control treatment only used syrup. Bees were fed once a week. =~
The results showed that feeding bees with syrup contain tryptophan and ascorbic acid had significant
effect on malondialdehyde (MDA), melatonin(MEL) and serotonin(SER) levels (P<0.01). The highest
levels of MDA, MEL and SER was observed in worker bees which they fed with tryptophan (31.59£ 0.72
pg/ml), combined tryptophan and ascorbic acid (178 + 5.02 J)g/njl) and ascorbic acid treatment (28.31+
5.02 pg/ml) respectively. The minimum levels was recorded in ascorbic acid (17.59+ 0.35 p(?/ml),
(74+3.06 pg/ml) and tryptophan 815.210.31 pg/ml) treatments respectively. The weight of treated bees
was affected statistically (P<0.001). The heaviest and lightest bees were observed in combined tryptophan
and ascorbic acid syrup (111.26 + 3.26 mg) and control group (90.34 + 1.75 mg) respectively. The
reaction of bees to the leather ball showed that dietary treatments had no effect on the defensive behavior
of worker bees. The defined diets had a significant effect on the peace of bees within the colony (P<0.05)
and also on the offensive behavior of bees (P<0.05). All treatments had significant effects on eggs, larvae
and tE)upae density and honey production compared to the control (P<0.001). The results show that the
combined use of tryptophan and ascorbic acid has led to more relaxation, increased colony population and
honey production.
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Table 1. Comparison of the average physiological parameters in worker bees under the effect of different

dietary treatments of tryptophan, vitamin C and their mixtures (Treatments indicated by different letters
are significantly different at the 5% level).

Treatments Tryptophan Vitamin C Tryptophan+vitamin c Control
Mean + SE Mean + SE Mean + SE Mean + SE
Parameters

Malondialdehyde(pgr/ml) 3159 +0.72 a 1759 £ 0.359d 204 +041c 2522+050D
Melatonin(pgr/ml) 74 +3.06 ¢ 119.1+481b 178 +5.02 a 81.1+297c
Seretonin(pgr/ml) 15.2+0.316 d 2831+051a 18.8 £ 0.358 ¢ 23.09+0.64 b
Fresh weight(mg) 103.8 £ 3.87 ab 99.27 + 2.3 bc 11126 £ 32 a 90.34+17c
Dry weight(mg) 29.09 + 0.03 b 26.01+0.02b 33.047 £ 0.002 a 2536+ 0.00 b
% water content 7215+ 17.2a 73.66 + 16.5a 70.06 + 14.2 a 7176 £115a
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Table 2. Statistical comparisons of defense response of Tryptophan and Vitamin C-fed worker bees

against black ball test.

Treatments The time of tryptophan+ Vitamin C tryptophan control
measuring vitamin ¢
parameters
The average number of bites on At the beginning 2 3 2 3
black ball per minute
At the middle 1 3 2 4
At the end 1 3 2 4
Statistical comparison with - 0.682 = 2 0.344=+" 0.485= y* -
control(y®) P=0.711 P=0.842 P=0.785
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Table 3. Statistical analysis of data on relaxation and aggression factors in bee workers fed with
tryptophan, vitamin C and their mixtures during the three test periods, at the onset, 23 days and 45 days

later. (Medians that indicated by various letters are significantly different at the 5% leve, according to the
Mann-Whitney test).

Treatments Peace factor
Median Kruskal
wallis test
Onset After 23 days After 45 days H P
tryptophan 1b 3ab 4a 6.44 0.04
Vitamin ¢ 2a 3a 3a 3.8 0.15
Try_ptop_han+ 2b 3ab 4a 6.15 0.046
vitamin ¢
control 2a la la 3.92 0.141
Aggressiveness factor
tryptophan 2a 3a 3a 5.78 0.056
Vitamin ¢ 2a 2a 3a 291 0.234
Try_ptop_han+ 2b 3ab 4a 7.09 0.029
vitamin ¢
control la la la 0 1
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Table 4. Statistical analysis of population and production factors data of worker bees fed with tryptophan,
vitamin C and their mixture treatments obtained during three test intervals, at the time of beginning , 23
and 45 days later according to the Chi-square test.

Treatments Time recording control Trypthophan Vitamin C Tryptophan+
Vitamin C
Workers (combs At the beginning 5 5 5 5
number)
After 23 days 4 5.5 5.5 6
After 45 days 3 6 6.5 7.5
Statistical - - 5.4=y 6.84= 9.88= o’
comparison with P<0/05 P<0/011 P<0/0
control
Eggs At the beginning 520 503 530 542
After 23 days 209 607 657 705
After 45 days 107 805 907 1300
Statistical - 360.9= 2 395.8 = 2 558/7 =
comparison with P<0/01 P<0/01 P<0/01
control
Larvae At the beginning 243 279 231 250
After 23 days 102 318 308 497
After 45 days 54 350 410 553
Statistical - 1284 = 183 = o 268.48 = ¥
comparison with P<0/01 P<0/01 P<0/01
control
Pupae At the beginning 684 781 729 792
After 23 days 587 800 893 1021
After 45 days 410 938 1100 1500
Statistical - 82 =4 1418 = o 2393 =47
comparison with P<0/01 P<0/01 P<0/01
control
Honey At the beginning 52 53 55 55
production(kg)
After 23 days 3 6.2 6.5 7
After 45 days 25 7 8 9
Statistical - 1251.3 =2 1499.1 = 42 ¥2=1870.3
comparison with P<0/01 P<0/01 P<0/01
control
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Appendix 1. ANOVA of physiological parameters in worker bees under the effect of different dietary
treatments of tryptophan, vitamin C and their mixtures.

SOV df SS MS F P
Malondialdehide 3 1130.96 376.99 136.52 0.00
Error 36 99.41 2.76
Total 39 1230.37 12.77
Melotonin 3 38.313 0.27122 47.09 0.00
Error 36 9.764
Total 39 48.077
Serretonin 3 957.94 319.3 141.29 0.00
Error 36 81.36 2.26
Total 39 1039.3
Wet weight 3 2296 765.41 8.95 0.00
Error 36 3078 85.5
Total 39 5374
Dry weight* 3 15.31 5.104 8.51 0.00
Error 36 21.59 0.599
Total 39 36.9
Water content** 3 0.00801 0.00267 15 0.22
9
Error 36 0.0638 0.00177
Total 39 0.08183

Data were analyzed after Johnson* and ArcsinVx ** transformed.



