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Abstract

Introduction: Supplemental nutrition is valuable to overcome periods of resource scarcity and support colony
development, bee growth, rearing, grazing behavior, and resistance to diseases under stressful conditions. It is
necessary to provide protein food to stimulate colony strength in maximizing honey production and plant
pollination. If young worker bees do not consume the required protein, their mammary (hypopharyngeal) glands
will not develop ultimately. So, the royal jelly does not support the normal growth and development of worker
larvae or egg production in the adult queen. This experiment was designed to evaluate the effects of the use of a
honey bee enhancer supplement called Prody 400 on the weight of different body parts, the growth of
hypopharyngeal glands, and the carcass composition of nurse bees

Materials and methods: This experiment was conducted with three treatments and four repetitions in laboratory
cages. The experiment was done from the middle of September to the beginning of October 2022. The
experimental treatments included: 1) The group without the use of supplements (control treatment), 2) The
treatment using the supplement in diluted sucrose syrup, and 3) The treatment using the supplement in a sweet
paste. Kaushgar Sepehr Javan Company prepared Prody 400 enhancer supplement. Carcass composition data were
analyzed in the form of a randomized complete block design using the SAS software based on the GLM procedure,
and data related to head weight, breast weight, belly weight, and hypopharyngeal gland growth were analyzed in
the form of a repeated measure design based on the Mixed procedure. A comparison of average treatments and
the age of nurse bees was done using a protected t-test. The results are reported as least squares means with
standard error.

Results and discussion: In the treatments of syrup and sweet paste with supplements, as well as the average of
different ages, a significant difference was observed in the growth of hypopharyngeal glands, so that the highest
growth was observed at 9 days, then at 6 days, at 12 days, and finally at 3 days (P<0.05), while in the control
treatment, there was no significant difference in the growth of hypopharyngeal glands at different ages. Comparing
the average of different treatments as well as the ages of 6 and 9 days, the highest growth of hypopharyngeal
glands was in the sucrose syrup treatment with supplements, which was significantly different from the other two
treatments (P<0.05). The trend of head and chest weight changes in the sucrose syrup treatment with supplements
was different from the other two treatments in a way that at the ages of 6, 9, and 12 days, the head weight was
significantly higher than at the age of 3 days (P<0.05). The results of the experiment also showed that the weight
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of the bee head has a positive correlation with the growth of the hypopharyngeal glands and can be used as an
indicator of the growth rate of the hypopharyngeal glands. In the present experiment, the nurse bees' head weight
and the growth rate of hypopharyngeal gland acini at 6 and 9 days in syrup treatment with supplements were
higher compared to other ages, which is consistent with other studies that reported that amino acid supplement
feeding causes colony growth. The bees that received the Prody 400 supplement had a higher breast weight
compared to the control group. Other research reports also showed that the chest weight of honey bees increases
when using amino acid supplements. This issue is important from the point of view that the flight muscle mass
increases with bee grazing and, consequently, colony growth. Adult honey bees, which are responsible for grazing,
need strong flight muscles of the thorax to collect pollen and nectar. The fresh and dry weight of the thorax is a
measure of flight muscle growth.

Conclusions: The use of the Prody 400 supplement during the absence or deficiency of protein substances (pollen)
can affect the growth of hypopharyngeal glands as well as growth. The chest has a positive effect on better
performance in the grazing periods of honey bees. Also, the use of this supplement increased the colony population
by strengthening the nurse bees to produce more royal jelly. The results of this experiment also showed that the
head weight of nurse bees had a positive correlation with the growth of hypopharyngeal glands and can be used
as an indicator of the degree of growth of hypopharyngeal glands.
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Fig. 1. Cages designed for this research
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Fig. 2. Measuring the acini growth rate of hypopharyngeal glands of honey bees at different ages (in pm?)
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Table 1. Comparison of mean (+ standard error) head weight of honey bees at different ages (in mg)

Age Control Supplement in Supplement in a Average age of
dilute syrup sweet paste bees

3 days old 8.7+ 0.17%® 8.7+£0.17¢ 8.6+0.17° 8.7+£0.09¢

6 days old 9.1+0.17*¥ 10.4 £0.17%* 9.1£0.172¥ 9.5+0.09*

9 days old 9.2+0.17*Y 10.5+0.17** 9.4+0.17Y 9.7+0.09*

12 days old 8.4+0.17% 9.7 £0.20°* 8.9+ (.17 9.1+£0.09°

Average of the treatments 8.9+0.9Y 9.9+0.09* 9.0 +£0.08Y

#¢ The presence of dissimilar letters in each column indicates a significant difference in different ages (P<0.05).
*¥ The presence of dissimilar letters in each row indicates a significant difference between different treatments (P<0.05).
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Table 2. Comparison of mean (+ standard error) thorax weight of honey bees at different ages (in mg)

Age Control Sl(.llpplement in Supplement in a Average age of
ilute syrup sweet paste bees

3 days old 37.4+£0.87 37.2+0.87% 36.7+0.87° 37.1+0.13°

6 days old 36.6 £0.87Y 39.5 +0.872x 37.9 +£0.87% 38.1+0.13

9 days old 35.7+0.87 40.7 £ 0.87%* 40.1 £ 0.87** 38.8+0.13*

12 days old 35.3+£0.99Y 38.6 £ 0.99cx 38.1 +0.86% 37.3+£0.14%®

Average of the treatments 36.3+0.41Y 39.1 £ 0.40% 37.8+0.39%

a¢ The presence of dissimilar letters in each column indicates a significant difference in different ages (P<0.05).
*¥ The presence of dissimilar letters in each row indicates a significant difference between different treatments (P<0.05).
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Table 3. Comparison of average (+ standard error) abdomen weight of honey bees at different ages (in mg)

Age Control Supplement in Supplement in a Average age of
dilute syrup sweet paste bees

3 days old 47.6 +5.36° 37.6 £5.36° 37.9+5.36° 41.1+2.77°

6 days old 63.7 +£5.36° 73.4 £ 5.36% 58.5+£5.36% 652 +£2.77%

9 days old 76.8 +5.36* 62.4 £5.36% 61.6 £5.36% 67.0£2.77%

12 days old 63.3+6.19® 62.6 £6.19% 61.1 £5.36% 62.3 £3.072

Average of the treatments 62.8 £2.64 59.1 £2.64 54.8 £2.54

*> The presence of dissimilar letters in each column indicates a significant difference in different ages (P<0.05).
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Table 4. Comparison of mean (+ standard error) of acini growth rate of hypopharyngeal glands of honey bees at
different ages (square micrometers)

Supplement in Supplement in a Average age of

Age Control dilute syrup sweet paste bees

3 days old 83.3+3.06 85.7 +3.06¢ 81.9 +3.06° 83.6 + 1.56¢
6 days old 82.3 £3.06Y 131.4 +£3.06°* 83.9+£5.59®Y 99.1 +1.56°
9 days old 82.3 + 3.06* 149.6 £3.06% X 92.6 +3.04* 108.2 £ 1.56%
12 days old 81.1 £3.48Y 107.3 £3.48°= 83.5+£3.04%Y 90.7 £ 1.74¢
Average of the treatments 823+ 1.58Y 118.5+1.58* 85.3 £1.52Y

ad The presence of dissimilar letters in each column indicates a significant difference in different ages (P<0.05).
*% The presence of dissimilar letters in each row indicates a significant difference between different treatments (£<0.05).

Alides (i 58 Joe sloygd) Jb3 B 908 0l 5 j (359 O (Ko 0 Joo
Table 5. Correlation between head weight and growth of hypopharyngeal glands of honey bees at different ages

Supplement in Supplement in a Average age of

Age Control dilute syrup sweet paste bees
3 days old 0.111 0.261 0.198 0.216
6 days old 0.791 0.463 0.846 0.925™
9 days old 0.785 0.663 0.923 0.935™
12 days old 0.787 0.959 0.221 0.847"
Average of the treatments 0.201 0.903 ™ 0.772* 0.878*"

** Significant at P<0.05.

Table 6. Comparison of the average (+ standard error) composition of honey bee carcasses (percentage)
Item Control Supplement in dilute syrup Supplement in a sweet paste

Moisture 1.20+78.6 0.12+77.2 1.49+77.1
Ash 0.11+ 5.1 0.51+6.6 0.22+6.4
Fat 0.84 + 10.1 0.82 +10.7 0.53+11.2
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