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Abstract

Introduction: The protein quality of honey bee diet affects the growth and performance of the colony. This research was
conducted with the aim of studying the effects of gamma irradiated pollen nutrition on bee colony performance.

Methods: 32 bee hives were grouped for 4 treatments and 8 repetitions. The experimental treatments were 1- diet without
pollen, 2- diet containing raw pollen, 3- diet containing gamma irradiated pollen, 4- diet containing Microfeed protein
supplement. Functional characteristics of the colony include the extent of queen spawning, the number of population
frames, the weight and body composition of nurse bees, the level of malondialdehyde and the antioxidant capacity of the
body, hygienic behavior, the level of Nosema parasite contamination, the microbial population of the digestive tract, the
growth of acini glands, Vitellogenin gene expression, diet digestibility were determined. The data were analyzed in the form
of a completely randomized design.

Results: The use of gamma irradiated bee pollen by increasing the digestibility and removing patasitic contamination
caused an increase in colony performance, health behavior and health of the digestive tract, increased vitellogenin gene
expression, and increased bee body weight at the time of birth.

Conclusion: The use of gamma irradiated pollen plays an important role in controlling the parasitic infection of the hive
and increasing its performance.
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Table 1- Characteristics of primers used in real-time polymerase chain reaction [11]

Gene  Forward 5° -3’ Reverse 5° — 3’

ACTB TGCCAACACTGTCCTTTCTG AGAATTGACCCACCAATCCA
Vg GTTGGAGAGCAACATGCAGA TCGATCCATTCCTTGATGGT

ACTB: beta-actin gene, Vg : vitellogenin
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Table 2- Thermal cycle of polymerase chain reaction in real time

Temprature (°C) Time Stage Cycles
94 10 Minutes Initial Denaturation 1

95 15 Seconds Denaturation

58-62 30 Seconds Annealing 35

72 60 Seconds Extension

72 5 Minutes Final Extension 1
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Table 3- Queen's egg-laying area and the number of population frames inside the hive

Treatment Ration _ Number_of colony Extent_ of quegn
consumption (gr) population frames spawning (cm?)

Control 2072° 5.4°¢ 5089¢

Raw Pollen 2270° 6.12 5375°

Irradiated Pollen 23212 6.52 56062

Microfeed 2296° 5.9° 5221°¢

SEM 632.1 0.17 43.62

Different letters in each column indicates a significant difference (P<0.05)
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Table 4- Body weight and chemical composition of nurse bees

Treatment antioxidant capacity Malondialdehyde Body body body body
(mM Trolox) (nmol/ml) protein (%) fat (%) moisture (%) weight (mg)
Control 3.2¢ 0.041 44.7¢ 7.7¢ 69.17° 98¢
Raw Pollen 4,28 0.026 49.2° 7.4 66.12° 114°
Irradiated a a a c a
Pollen 4.1 0.022 50.4 7.6 63.58 130
Microfeed 3.9° 0.025 48.1° 7.3° 68.3123° 117°
SEM 0.28 0.0051 1.39 0.18 2.42 6.4

Different letters in each column indicates a significant difference (P<0.05)
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Table 5- Number of Nozma spores in the intestine of each bee and percentage of removal of dead pupae

Treatment Removal of dead pupae (%) Nosema spores in each bee (x109)
Control 25.12° 4.254%
Raw Pollen 37.51°2 4.3642
Irradiated Pollen 38.72° 2.517"
Microfeed 32.48° 1.652°
SEM 2.358 0.9230

Different letters in each column indicates a significant difference (P<0.05)
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Figure 1- The relative expression of the vitellogenin gene in the body of bees fed with different protein sources
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Table 6- Pollen digestibility and acini diameter and surface of nurse bee hypopharyngeal glands

Treatment acini surface (mm?) acini diameter (mm) Digestibility (%)
Control 0.625° 0.235° 63.15°¢
Raw Pollen 0.721° 0.281° 64.28°¢
Irradiated Pollen 0.871% 0.3522 67.39°
Microfeed 0.812? 0.3312 78.212
SEM 0.0971 0.0332 1.824
Different letters in each column indicates a significant difference (P<0.05)
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