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Abstract

Honey bees are essential to the agricultural industry for crop pollination (Neov et al 2021). The health of these
insects have been on the decline in recent years due to many factors but the exact cause has yet to be identified
(Mayack et al 2022). This decline could be due to parasite infestations, malnutrition, or poor beekeeping
techniques. Beekeepers are desperate to find an alternative solution to keep their bees alive. With a healthy
nutritional diet, honey bees are stronger and able to fight against pathogens or disease better (Dolezal and Toth
2018). In this experiment, a nutritional supplement with vitamins and essential oils was fed to the bees to test if it
improves their reproduction. Half of the colonies being tested were fed the nutritional supplement and the other
half were fed sugar syrup. Both were then monitored by the number of capped brood and larvae produced (Fig.
1). We hypothesized that the colonies fed the nutritional supplements would have a better outcome.

The experiment was conducted from September 12 through October 10, 2020 with 24 colonies. Twelve colonies
were given the nutritional supplement and 12 a control of sugar syrup. The colonies were from a beekeeper in
Camarillo, CA at a local ranch. The colonies were fed one quart of either the nutritional supplement or sugar
syrup once a week. At the start of the experiment, photos were taken of the two innermost frames of capped
brood and larvae. Every three weeks additional photos were taken from the same two frames, keeping track of
each side (labeled A or B) for a total number of three sampling dates. Photos were taken by placing the camera
one meter away from the frame holder which was attached to the top of empty standard hive bodies. We then
manually counted the number of capped brood and larvae for each frame side using Imagej (Vers.1.53k;
http://imagej.nih.gov/ij; Fig. 2). We then calculated the total number of brood (capped cells + larvae) per colony
for each sampling period and analyzed these data using repeated measures ANOVA with IBM SPSS 28.0.

The mean number of capped brood cells for the first sampling date was 1776.583 (SE = 258.116) for colonies fed
the nutritional supplement and 2516.667 (SE = 258.116) for the control colonies. The mean number of capped
cells for the second sampling date was 1689.083 (SE = 355.690) for the colonies fed the nutritional supplement
and 1878.750 (SE = 355.690) for the control colonies. The mean value for the third sampling date was 2252.833
(SE = 435.757) for the nutritional supplement colonies and 2732.333 (SE = 435.757) for the control colonies. The
repeated measures ANOVA revealed that there was no significant difference in capped brood between feeding
treatments (F1,22 = 2.185, p = 0.154), nor was there a time effect (F2,22 = 2.169, p = 0.126; Fig. 3). The mean
number of larvae for the first sampling date was 783.333 (SE = 191.891) for colonies fed the nutritional
supplement and 1169.417 (SE = 191.891) for the control colonies. The mean number for larva on the second
sampling date was 445.083 (SE = 93.660) for colonies fed the nutritional supplement and 405.917 (SE = 93.660)
for the control colonies. The mean value for the third date was 587.167 (SE = 139.003) colonies fed the
nutritional supplement and 436.500 (SE = 139.003) for the control colonies. The repeated measures ANOVA
revealed that there was no significant difference in larvae between feeding treatments (F1,22 = 0.353, p = 0.559),
but there was a significant difference in time effect (F2,44 = 7.516, p = 0.002; Fig. 4). The mean number of total
brood (capped brood + larva) for the first sampling date was 2559.917 (SE = 319.330) for colonies fed the
nutritional supplement and 3686.083 (SE = 319.330) for the control colonies. The mean number of the second
sampling date was 2134.167 (SE = 353.250) for colonies fed the nutritional supplement and 2284.667 (SE =
353.250) for the control colonies. The mean value for the third date was 2840.000 (SE = 457.232) for colonies
fed the nutritional supplement and 3168.833 (SE = 457.232) for the control colonies. The repeated measures
ANOVA revealed that there was no significant difference in total brood between feeding treatments (F1,22 =
2.201, p = 0.152), but there was a significant difference on time effect (F2,22 = 4.102, p = 0.023; Fig. 5).

Honey bees are crucial for pollinating our agricultural crops, thus finding a solution to their decline is urgent. By
feeding colonies a nutritional supplement, fortified with B vitamins, it was hypothesized that they would show
greater levels of brood production given that B vitamins are beneficial to their immune response and protect
against some viruses (Jovanovic et al 2021). Contrary to our expectations, there was no difference between the
supplement fed and the control colonies. This could have been due to the small number of colonies tested. To
have a greater understanding of the benefits of the nutritional supplement, this study needs to be redone with a
larger sample size. Hopefully with additional data a more apparent difference can be seen between the two
treatments. If the nutritional supplement is found to make a difference to honey bee colonies, beekeepers could
implement it into their feeding regimen for healthier colonies.
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The decline of honey bee colonies is cause for major concern, as they are the main pollinators for agricultural
crops. This decline has many contributing factors, including pathogens, parasites, malnutrition, and poor
beekeeping techniques. To help support honey bee health, we tested a nutritional supplement, containing vitamins
and essential oils, to determine if it improves brood production. We studied 24 colonies to quantify the effects of
the nutritional supplement on brood production. Half of the colonies the nutritional supplement diluted in sugar
syrup for four weeks, while the control colonies were only fed the sugar syrup. Contrary to our expectations,
there was no difference between the supplement fed and the control colonies. Low sample size may have
influenced our results. Further study is necessary to quantify the effects of the nutritional supplement,
incorporate it into their feeding regimen to foster healthier colonies.
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Figure 1: Image of a frame used to count capped brood and larvae.

Figure 3: Graph of capped brood (x̅, SE) for colonies fed the nutritional supplement or sugar syrup (control).
There was no significance between treatments nor time effect.

Figure 4: Graph of larvae (x̅, SE) for colonies fed the nutritional supplement or the sugar syrup (control). There
was no significance between treatments, but time effect is significant.

Figure 5: Graph of total brood (capped brood and larvae, x̅, SE) for colonies fed the nutritional supplement or
the sugar syrup (control). There was no significance between treatments, but time effect is significant.

Figure 2: Image of counted capped brood (yellow; right) and larvae (purple; left) using Imagej.
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