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The laboratory study was conducted in the Entomology Laboratory of
the Plant Protection Department and the Central Laboratory of the College of
Agriculture and Forestry / University of Mosul. The field study was
conducted in one of the private apiaries in Nineveh Governorate during the
summer and autumn seasons of 2023 2024.

The results of the study showed that supplementary feeding during the
summer and autumn seasons using liquid and dry protein materials and their
supplements had a positive role in increasing the biological activity of honey
bee colonies Apis mellifera L. which also reflected positively on improving
the physiological characteristics of honey bee workers.

The results of the study showed that all alternatives and supplements of
honey and pollen, liquid and dry, had an attractive effect on honey bee
workers, and all the liquid materials and their supplements used in the study
attracted the workers but to varying degrees. The treatment of super protein,
the mixture, and cottage cheese was distinguished by the highest attraction
rate for honey bee workers, especially during the third day of feeding and in
the evening hours, with an average of 4355, 3127, and 2525 workers/two
hours, respectively, while the treatment of milk whey recorded an average
attraction of 369 workers/two hours, compared to the treatment of sugar
solution, which recorded the lowest attraction rate for honey bee workers with
an average of 115 workers/two hours.

As for the effect of the general average of feeding time on the attraction
rate, the evening period recorded the highest attraction rate for honey bee
workers with an average of 1575 workers/two hours, while the morning
period recorded an average lower than that of 1362 workers/two hours. The
results of the study also confirmed that all dry food materials and their
supplements attracted honey bee workers to varying degrees according to the
type of food treatment. The treatment of date palm pollen and the treatment of
the mixture, soybean, and oyster mushroom were distinguished by recording
the highest average of 451.7, 376.7, 246.3, and 128 workers/two hours,
respectively, compared to the treatment of commercial pollen, which attracted
an average lower rate of bees of 95.3 workers/two hours. The results of the
study indicated that the feeding time in the evening recorded an attraction rate
higher than the morning period with an average of 184.8 and 159.3
workers/two hours, respectively.

The results of the study showed that the use of feeding with liquid
protein materials and their supplements had a positive effect on the activity of
bees and the characteristics represented by the area of open brood, closed
brood, number density, pollen area, and stored honey. All the liquid materials
included in the study gave good and satisfactory results, especially the
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treatment of the super food supplement, which was distinguished by recording
the highest rate for all characteristics with an average of 338.67, 440, 983.3,
180.67, and 780.3 inches®/colony, respectively. The treatments varied among
themselves according to the type of treatment and the nature of the food
material, while the comparison treatment recorded the lowest rate for the
activity characteristics of the colonies, especially during the summer season,
with an average of 1, 7, 80, 1, and 8 inchesz/colony, respectively.

As for the effect of the general average of the feeding season on the
study characteristics, the autumn season was distinguished by recording the
highest rate compared to the summer season with an average of 76.24, 114.1,
395.9, 64.99,and 299.8 inchesz/colony, respectively.

As for the effect of liquid feeding on the physiological characteristics
during the summer and autumn seasons, all feeding treatments recorded
excellent results, especially the super protein treatment, which outperformed
all treatments by recording the best characteristics of wet weight, dry weight,
fat, protein, and carbohydrates with an average of 74.98,31.08, 15.85, 10.957,
and 14.83%, respectively.

The mixture treatment also recorded results of 73.16, 30.51, 13.17,
9.45,and 14%, respectively. The treatments of cottage cheese, milk whey, and
sugar feeding varied among themselves in the rate of the study characteristics,
but they were generally much better than the comparison treatment, which
recorded the lowest physiological characteristics with an average of

23.704, 10.587, 2.463, 1.763, and 2.286%, respectively. As a result of
continued feeding during the autumn, all feeding treatments achieved better
results compared to their summer results. This was especially true for the
super protein treatment, which yielded the highest values of 83.04, 40.57,
19.45, 16.8, and 20.59%, respectively. In contrast, the comparison treatment

recorded the lowest values for physiological traits during the autumn, with an
average of 31.137, 12.597, 3.76, 3.662, and 3.5%, respectively.

The study results confirmed that supplementary feeding using dry feed
and its supplements had a distinguished positive role in increasing the activity
of bee colonies and improving their characteristics represented by the open
brood, closed brood, bee density, pollen grain area, stored honey, especially
the palm pollen treatment, which was distinguished by recording the highest
rate during the fall season with an average of 220, 297.3, 795.3, 225.33, and
393.3 inches2/colony,respectively. The treatments varied in their results, but
they recorded good results compared to the comparison treatment,which
recorded the lowest rate, especially during the summer season, with an
average of 1.67, 14.7, 112.3,2.33, and 11.3 inchesz/colony, respectively.

As for the effect of the general average of the feeding season on the
activity of the colonies, the study results showed that the fall season recorded

b



Summary

the highest rate for characteristics that were close to the summer season,
which confirms that continuing supplementary feeding during the period of
pollen and nectar scarcity and high temperatures in the summer and fall
seasons has preserved the continued activity of the colonies and prevented
their deterioration.

As for the effect of supplementary feeding with dry materials on
physiological characteristics during the summer season,the results confirmed
that the use of supplementary dry feed increased the activity of bee colonies
and consequently positively reflected on improving physiological
characteristics represented by wet weight, dry weight, fat, protein, and
carbohydrates for all feeding treatments (palm pollen, soybean, oyster
mushroom, mixture, and commercial pollen). The palm pollen treatment was
distinguished from all treatments by recording the highest rate of
characteristics with an average of 71.93, 35.07, 6.263, 14.17, and 13.21%,
respectively. The treatments varied in their results according to the type of
treatment compared to the comparison treatment, which recorded the lowest
rate of 20.58, 7.66, 1.65, 2.50, and 1.54%, respectively. As a result of the
continuation of dry feeding during the summer and fall seasons, the
physiological characteristics of honeybee workers continued to improve,
preventing bee colonies from weakness and deterioration,especially the palm
pollen treatment, which was distinguished during the two seasons by giving
the best results and reached its averages during the fall season 77.19, 38.28,
10.325, 16.73, and 16.99%, respectively. The rest of the feeding treatments
were close in their good and satisfactory results in improving the
physiological characteristics of bees compared to the comparison treatment,
which recorded the lowest rate during the fall season with an average of
30.81, 9.75, 2.94, 2.99, and 3.51%, respectively. The study results confirmed
that the use of feeding in both liquid and dry methods during the summer and
fall seasons helped bee colonies maintain their activity, increase their density,
improve their physiological characteristics, and prevent colonies from
weakness and deterioration, thus increasing their immunity and resistance to
diseases.
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