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Effects of dietary protein levels on the reproductive
performance of honeybee colonies
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Abstract  The effect of dietary protein levels on the reproductive performance of honeybees was investigated
experimentally. 35 Apis mellifera L. colonies of equal size, queen quality and age were randomly divided into 7 groups.
Six groups were fed one of six experimental diets containing different concentrations of protein (15% , 20% , 25% , 30%
35% and 40% ) and the other, the control, was fed rape pollen. We measured the reproductive performance of each
colony. The results show that dietary protein had a significant effect on population size in the earlier stages of colony

development, but not in the mid to late stages. Although queen fecundity and birth weight of workers first increased, then

decreased, with increasing dietary protein neither parameter differed significantly from the control (P >0.05).
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(H BHME R4 ,2010)
I e B M = 8 A ER—9 H EF"?
BEAT o PR 30 1] S 50 (AT By U, P DL
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Composition and nutrient levels of experimental diets (air dry basis) (% )

ZH 5 Groups

i H Items

A B C D E F

JE &} Ingredients

K G H1 Soybean meal 18. 00 24. 80 35.00 44.00 50. 20 59.40
EKH Corn 31.00 23.00 20. 00 16. 00 10. 00 4.00
> B 3 H B Peanut protein isolate 0 1. 00 3.00 5.00 7.00 8.00
T oK H ) Corn gluten meal 8. 60 12. 00 10. 00 9.00 11. 00 12. 00
B> BE Sucrose 40. 40 37.20 30. 00 24.00 19. 80 14. 60
¥R 4N Sodium citrate 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
il # Premix" 0.50 0.50 0.50 0.50 0.50 0.50
W &5 CaHPO, . 2H,0 0.50 0.50 0.50 0.50 0.50 0.50
41t Total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
% 7K F Nutrient levels”

S HE GE(gross energy) (MJ/kg) 17. 04 17.25 17.31 17. 41 17. 60 17.74
HLEE F CP(crude protein) 14.97 20. 08 25.93 29.92 35.31 40.26
45 Ca 0.21 0.22 0.25 0.28 0.29 0.32
WP 0.18 0.20 0.21 0.22 0.24 0.26

&Y WOR BT kT 5 4 Uk 1L the premix provides following per kg diet; VA 5 000 IU; VB, 5.5

mg; VB, 7.7 mg; VC 285

mg; VE 480 mg; VD 2 000 IU; VB, 7 mg; i fiR folic acid 21 mg; f iR niacin 18 mg; JL B inositol 327 mg; $ A 1k 57 BHT

antioxidant 24 mg;Mn 20 mg;Fe 100 mg;Zn 15 mg.

2OMLE R S, b B F2 K R . Values of CP are measured, and other nutrient levels are calculated values.
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Table 2 Effects of dietary different protein

levels on bee population

Tt % Bee population/frame

2H 5 -
Groups i 394 ity 5
Early stage Middle stage Late stage

A 11.60 £0.05* 11.26 £0.07 9.60 £0. 10
B 11.50 £0.06™ 11.25+£0.25 9.87 +0.12
C 11.10 £0.06° 11.08 £0.04 9.40 +0. 19
D 11.48 0. 14™ 11.24 £0.11 9.70 £0. 30
E 11.26 +0. 12" 11.20 £0.12 10.10 +0. 33

F 11.24 +0. 11" 11.17 £0.11 9.70 £0. 12
G (Control) 11.67 +0.09° 11.22 +0.08 9.70 +0.20
R AV S R bR A R F R R R 2 5 3 (P <0.05) 4
FFR AR 2ZFAEE(P>0.05), FEM,

Data followed by different letters in the same column indicate

significant difference at 0. 05 level. The same below.
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Table 3 Effects of dietary different protein levels on

fecundity of queen and birth weight of work bees

. 7= B i AL W E
20 5 . . .
Fecundity of Birth weight
Groups )
queen(cm”) (mg/bee)
A 347.50 +88.21" 111.14 +3. 14
B 344.56 +34. 61" 110.22 +3.21
C 454.60 +66. 15" 112.43 +2.54
D 564. 81 +84. 13" 113.40 +2. 81
E 227.56 +44. 49° 112.19 +2.74
F 307.00 +6.10" 109.32 £2. 11
G ( Control) 421.00 +29. 29" 114.31 3. 11
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