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Abstract

The aim of this study was to evaluate the effects of season, feeding, and the location of the
apiary on the acceptance rate of larvae and milk production in bee colonies. The study was conducted
in two seasons (late spring and mid-summer) in two different regions of Albania, using ten colonies
(five as suppliers and the other five as nurse colonies) of the Apis Mellifera Carnica breed. In each
season, two consecutive plantings were monitored. The study was conducted at the end of spring in
the Elbasan region and in mid-summer in the region of Pogradec. In each nurse colony, a grafting
frame with 60 cups was placed, and indicators such as larval acceptance and royal jelly production
were recorded following standard procedures. The results showed that in the second planting, due to
the utilization of foraging areas in Elbasan, there was a significant increase in the amount of royal
Jjelly harvested per cup compared to the first planting (33.3%, p<0.05). From the first season to the
second, a significant decline in harvested royal jelly per frame and per cup was recorded (by 15.84%
and 15%, respectively). The best results for royal jelly production per frame and per cup were
achieved at the end of spring in Elbasan.

Keywords: apiary, larvae grafting, larval acceptance rate, royal jelly production, season.

INTRODUCTION

Royal jelly is a nutrient-rich and therapeutic substance produced by 6-12 day-old
worker bees of Apis mellifera L. (Deseyn and Billen 2005). Royal jelly is an important
element for larval development (Fujita et al. 2013, Wright et al. 2018) which also
contributes to the health of the colony. It is produced as a result of larval feeding (Zeng
2013, Chuan Ma et al. 2022) and is influenced by diet and many other factors. The
quantity and quality of the produced and harvested royal jelly are affected by a series of
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biotic and abiotic factors (Sahinler N. et al. 2005). From many studies it has been
evidenced that the production of royal jelly, is influenced by several factors such as
genetics (Cao L F, et al. 2016, Li J. et al. 2000, Saleh 1999), larval release age (Sahinler
N et al. 1997), feeding methods, harvesting intervals (EL-Din HAS 2010), and
environmental circumstances (Li. J. K. et al. 2010, EL-Din 2010, Hussain ARE et al.
2020).

Previous data suggest that nutrition (El-Shemy 1997) and colony
management can significantly increase milk production and larval acceptance. Studies
have indicated that the quantity and quality of feed, as well as environmental
circumstances, play an important role in the success rate of larval development and
consequently, in royal jelly production. According to several recent studies, temperature
and humidity also play a critical role in bee productivity, affecting their behavior and
capacity for royal jelly production. Additionally, bee migration has shown its impact on
larval acceptance and the quantity of the harvested royal jelly (Gonzalez et al. 2021).

This study aims to assess the effect of season, feeding methods, and the
location of the apiary on the rate of larval acceptance and royal jelly production. By
conducting this study in two regions and during two different seasons, we aim to
provide a significant contribution to better understanding some of the factors that
influence royal jelly production and ways to optimize beekeeping and management
practices.

MATERIAL AND METHODS

To assess the effect of various factors on the rate of larval acceptance and the quantity
of the harvested royal jelly, an experiment was conducted in 2023 during two seasons
(at the end of spring and in mid-summer) and in two different regions of Albania. For
this purpose, in each season, a group of 10 bee colonies of the Apis Mellifera Carnica
breed was created (5 bee colonies were used as suppliers and the other 5 as nurse
colonies). In both planting sessions conducted for each season, one grafting frame with
two drawers containing 60 cups was placed in each of the five nurse colonies. All
colonies were selected to have the same strength, with equal feed supplies, similar cell
patterns with sealed generations, and two-years-old queens.

In the first season, conducted in the park on the outskirts of Elbasan, 500
meters above sea level, two consecutive plantings were carried out on May 26 and 30. In
the second phase, monitoring was conducted in the apiary near Pogradec, 1250 meters
above sea level. The same work procedure was followed, and two consecutive plantings
were carried out on July 1 and 4.

Queen bee excluder was used to prevent the queen from entering the area
containing the queen bee cells. Worker larvae (less than 24 hours old) were transferred
to the grafting frame (with 60 previously polished cups). The latter was placed in the
nurse colony between two frames of bees. At the bottom of each cup, a droplet of prime
food for the larvae was placed (a mixture of royal jelly: honey: distilled water in equal
ratios of 1:1:1). Three days later, the frame was checked for the rate of larval
acceptance and for royal jelly production according to standard procedures. The royal
jelly was harvested out of the cells with a micro spatula into a plastic container and
weighed using an electronic scale. This procedure was repeated twice at three-days
intervals for each season.
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In the first season, during the first planting, as rainfall began and the bees could not
utilize the floral sources, they were fed sugar syrup (1 liter/72 hours). In the second
planting, under improved weather conditions, the bees only utilized the natural floral
sources.

To be highlighted is the fact, that during the second season (in both
plantings), there were rainfalls and temperatures of 25°C in the first planting and 22°C
in the second planting were registered. However, since the colonies were strong and had
sufficient food supplies, no supplemental feeding was applied.

During the period of royal jelly harvesting, the following indicators were recorded:

®  The number of cups with planted larvae into the grafting frames;

®  The number of accepted larvae by the bees (fed) in each grafting frame per
each bee colony;
®  The quantity of produced royal jelly by each colony per each planting.
The obtained and recorded results from this monitoring were subjected to statistical
processing through ANOVA method and descriptive analysis, and the t-Test was
applied for comparisons.

RESULTS AND DISCUSSION

First season
The results for both plantings in the apiary of Elbasan are presented in the table below:

Table 1. Acceptance rate of larvae and quantity of harvested royal jelly in the apiary of Elbasan

No. of Colonies’ feeding Number Number of % of the Quantity of Royal jelly
planting during the of planted the accepted the production per
harvesting time larvae accepted larvae harvested cell (g)
larvae royal jelly
(g/frame)
Sugar Syrop 60 55+5.43 91.66+9.07 19.8+1.48 0.36+0.02
2 Natural 60 49.6+6.54 82.68+10.92 23.8+2.77 0.48+0.02
floral sources
Average 87.17+£6.35 21.8+2.83 0.42+0.08

Although in the second planting the acceptance rate of larvae was 8.98% lower than in
the first, the differences were not statistically significant. The use of floral sources in
the second planting allowed the larvae to be intensively fed with royal jelly, which
resulted in an increasing trend in the harvested royal jelly per frame (4 ml, or 20.2%
more) and a noticeable increase in the harvested royal jelly per cell (0.12 g), or 33.3%
(with significant differences for p<0.05).

Weiss K. 1983, reported that stimulative feeding does not affect the queen
acceptance rate and royal jelly (RJ) production. In contrast, the availability of floral
sources, particularly pollen and nectar, fluctuates throughout the year, affecting the
stimulation of bee glands (Xun L. et al. 2020, Dimitrios Kanelis et al. 2024, Reda Omar,
2006).

Second season:
Table 2 presents the results from two consecutive harvests in the apiary of Pogradec.
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Table 2. Acceptance rate of larvae and quantity of harvested royal jelly in the apiary of Pogradec

No. of Colonies’ Number Number of % of the Quantity of Royal jelly

planting feeding during of the accepted larvae the harvested production per
the harvesting planted accepted royal jelly cell (g)

time larvae larvae (g/frame)

1 Natural 60 51.4+3.36 85.64+5.60 20.2+1.48 0.40+0.05
floral sources

2 Natural 60 50.6+8.20 84.34+13.67 17.0+3.08 0.34+0.01
floral sources

Average 84.99+0.92 18.6+2.26 0.37+0.04

As it can also be seen in the table, there is a small decrease of 1.3% in the percentage of
accepted larvae from one planting to the next. However, this can be considered merely a
trend, as the differences are not statistically validated. This cannot be said for the other
two indicators. A significant decline in the production of royal jelly per frame and per
cell is observed in the second planting, with statistically validated differences for
p<0.05. In the second planting, there was a decrease in the value of the harvested royal
jelly per frame of 3.2 ml, or 15.84%, while for the royal jelly harvested per cell, there
was a decrease of 0.06 ml, or 15%. Although temperatures were optimal (22-25°C)
during this period and food supplies in the hive were sufficient, rainfall affected the
adequate use of floral sources.

This is also confirmed by other studies: Manino (1982) studied the effect of
temperature and rainfall on the growth of queens and concluded that the grafting and
development of queen cells were slightly influenced by climatic conditions.

Table 3. Comparison of the acceptance rate of larvae and the produced royal jelly depending on the
season and location of the apiary

% Acceptance of larvae Harvested royal jelly per Produced royal jelly per
frame (g) cell ()
Season 1 87.17+6.35 21.8+2.83 0.42+0.08
Season 2 84.99+0.92 18.6+2.26 0.37+0.04

From Table 3, although a decrease for all three parameters during the summer season
is observed, the differences between the two seasons were not statistically validated for
the acceptance rate of larvae (for p<0.05). However, the changes are significant for the
amount of the harvested royal jelly per frame and the amount of harvested royal jelly
per cell. Additionally, there is a strong correlational relationship between the harvested
royal jelly per frame and the harvested royal jelly per cell in both seasons (0.64 and
0.70, respectively).

% Acceptance of [arvae Harvested royal jelly per frame (g)
mSeson1 WSeason 2

Figure 1. Acceptance rate of larvae and harvested royal jelly per frame depending on the season
and location of the apiary
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The results of this study regarding the impact of food sources and season on the
acceptance rate of larvae and the amount of harvested royal jelly are confirmed by
various literature sources (Fratini F et al. 2016, Xun L et al. 2020, Shakeel M et al.
2020, Helaly K 2018, Sahinler N et al. 2005, Hussain A.R.E. 2020).

CONCLUSION

At the beginning of summer, the intensive use of the natural floral resources from the
second planting led to the larvae being fed intensively with royal jelly, resulting in an
upward trend in the harvested royal jelly per frame (20.2% more) and a noticeable
increase in the harvested royal jelly per cell (33.3%), with significant differences for
p<0.05. During the second phase, from one planting to another, a slight decline in the
percentage of accepted larvae was observed (by 1.3%), while the differences in royal
jelly production per frame and per cell were significant (for p<0.05). The largest
amounts of harvested royal jelly per frame and per cell were obtained at the beginning
of summer (for p>0.05).

REFERENCES

1. Cao L F, Zheng HQ., Pirk CW, Hu FL, Xu ZW. “High royal jelly-producing honeybees (Apis mellifera ligustica)
(Hymenoptera: Apidae) in China”. dJournal of Economic Entomology 109, no.2 (2016): 510-514.
https://doi.org/10.1093/jee/tow013

2. Chuan Ma, Buajiram Ahmat, Jianke Li. “Effect of queen cell numbers on royal jelly production and quality”.
Current research in food science no. 5 (2022): 1818-1825. https://doi.org/10.1016/j.crfs.2022.10.014

3. Deseyn J., Billen J. “Age-dependent morphology and ultrastructure of the hypopharyngeal gland of Apis
mellifera workers (Hymenoptera, Apidae)”. Apidologie 36 (2005): 49-517.

4. Dimitrios Kanelis, Vasilios Liolios, Maria-Anna Rodopoulou, Fotini Papadopoulou and Chrysoula Tananaki.

“Production and Quality Characteristics of Royal Jelly in Relation to Available Natural Food Resources”.

Resources 13, no. 4 (2024): 55

EL-DIN, H. A. S. “Studies on royal jelly production in honeybee colonies”. (Doctoral dissertation, Cairo

University). (2010).

6. El-Shemy, A. A. M. “Effect of two pollen substitutes on brood rearing and some activities of honeybee colonies”.
Bull. Entomol.Soc. Egypt, 75, no 1 (1997): 25 - 31.

7. Fratini F, Cilia G, Mancini S, Feliciol A. “Royal Jelly: An ancient remedy with remarkable antibacterial
properties”. Microbiological Research 192 (2016): 130-141.

8. Fuyjita T, Kozuka-Hata H, Ao-Kondo H, Kunieda T, Oyama M, Kubo T. “Proteoniv analysis of the royal jelly
and characterization of the functions on its derivation glands in the honey bee”. J. Proteome Res. 12, no 1,
(2013): 404-411.

9. Gonzalez, J. A., Gallo L., Reyes F. “Importance of environmental conditions on the productivity of honeybee
colonies”. Journal of Apicultural Research, 60, no.1, (2021): 25-36.

10.  Helaly, K.I. M. “Study of some factors affecting the production of royal jelly under Kafr El. Shaikh governorate
conditions”. PhD. Thesis, Fac. Agric., Al Azhar Univ., (2018). 198.

11. Hussain AR.E., Abied M.K., Abo Laban G.F., Badwy, A. “Effect of Different Seasons on the Royal Jelly
production Under Nasr City Conditions—Cairo-Egypt”. Egypt. Acad. J. Biol. Sci. A Entomol. 13, no. 3, (2020):
197-205.

12. Li Jianke, Feng M, Begna D, Fang Yu, Zheng A. “Proteome Comparison of Hypopharyngeal Gland
Development between Italian and Royal Jelly Producing Worker Honeybees (Apis mellifera L.)”. J. Proteome
Jes. 9, (2010): 6578-6594.

13.  Li, J. “Technology for royal jelly production”. Bee. J., 6, (2000): 469-473.

14.  Manino A. “The effect of climatic conditions on queen rearing”. Apicoltore Moderno, 73, no. 6 (1982): 207-211.

15. Reda Omar. “Effect of some pollen substitutes on brood rearing activity and queen production of honeybee
colonies”. Journal of Productivity and Development. 11, no.2, (2006); 383-391.

16.  Sahinler N., Kaftanoglu, O. (1997). “Effects of feeding, age of the larvae and queenlessness on the production
of royal jelly”. Bee Products. Springer, Boston, MA.173-178.

17.  Sahinler N., Sahin A. “Vitamin E supplement in honey bee colonies to increase cell acceptance rate and royal
jelly production”. Journal of Apicultural Research, 44, no. 2, (2005): 58-60.

ot

EUROPEAN ACADEMIC RESEARCH - Vol. XII, Issue 10 / January 2025
1069


https://doi.org/10.1093/jee/tow013
https://doi.org/10.1016/j.crfs.2022.10.014
https://pubs.acs.org/action/doSearch?field1=Contrib&text1=Jianke++Li

Lumturi Sena, Manjola Kuli¢i, Sabah Sena— Assessment of the impact of several factors on
the acceptance rate of larvae and the royal jelly production of the Apis Mellifera Carnica

breed

18.  Saleh, E. A. M. “Comparative Study on the Royal Jelly in the 15t Hybrid Colonies of Some Bee Races under the
Local Environmental Conditions”. M. Sc. Thesis, Fac. Agric., Al-AzharUniv., Egypt, (1999): 154

19. Weiss K. “The influence of rearing condition on queen development. In “Queen Rearing Biological Basis and
Technical Instructions”, Ed., F Ruttner: Apimondia Publishing House, Bucharest, Romanya; (1983): 83—148.

20.  Wright G. A., Nicolson, S. W., Shaftr, S., “Nutritional physiology and ecology of honey bees”. Annu. Rev.
Entomol. 63 (2018): 327-344

21.  Xun L, Huang X, Li Q, Yang S, Wang Y. “Effects of different bee pollens on expression of major royal jelly
protein genes and yield, quality and composition of royal jelly of Apis mellifera”. Chinese Journal of Animal
Nutrition, 32, no. 2 (2020): 856—69.

22.  Zeng, Z.J. “Technique for mechanized production of royal jelly”. Beijing: China Agriculture Press. (2013): 2—46.

EUROPEAN ACADEMIC RESEARCH - Vol. XII, Issue 10 / January 2025

1070



