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ABSTRACT

Experiments were carried out at the Beekeeping-cum-Honey Production Unit, Department of
Entomology, Bihar Agricultural University, Sabour, Bhagalpur, Bihar, India, during 2020-21. The
study was aimed to evaluate queen cell cups prepared from combs of different bee species to find
out a suitable technique for royal jelly production through mass queen bee rearing of Apis mellifera
species. The worker bees of Apis mellifera (AM) exhibited a low preference for working with combs
produced by Apis dorsata (AD) and Apis cerana (AC) for queen cell construction amongst evaluated
combs. In contrast, when queen cell cups were made using AM combs, the worker bees attempted
to build 100% of the cells. The time required by AM worker bees to complete queen cell
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construction on AM combs ranged from 7 to 15 days, however, they took 1.20 and 0.98 times
longer to complete cells made with AD and AC combs, respectively. Similarly, queen bees showed
reluctance to lay eggs in cells built on AD and AC combs. In queen cells constructed on AM combs,
the queen bee began laying eggs on the second day after release into the nucleus hive and
continued for five days, with an increasing trend in egg-laying activity. Among the different batches
of eggs laid, the third batch was the most successful in respect of the larval growth and
development. Additionally, larval growth showed a consistent upward trend during the first three
days of observation for each laying batch. A. mellifera combs have been found to be more
favourable for queen cell construction by worker bees, showing a strong preference for the queen's
egg-laying performance, as well as optimal larval growth and development. Based on these
findings, it is recommended that beekeepers may adopt this method to promote mass queen bee

rearing and enhance royal jelly production.

Keywords: Apis mellifera; combs; honey bee; graft acceptance; queen cell cups.

1. INTRODUCTION

Beekeeping is only an enterprise which does not
only improves the economic conditions of the
beekeepers but also restricts the migration of
rural youth to urban areas, thus helping holistic
development of rural society by different means
viz.management of hives, migration of honey bee
colonies from one field to another, harnessing
honey and other bee-hive products such as
pollen, royal jelly, beeswax, propolis, and bee
venom [1].

Now the time has come, the technique of
producing other valuable hive product like royal
jelly, etc. should be given top priority in
beekeeping besides honey production. Royal
jelly is a secretion product of the cephalic glands
of nurse bees and served as the most important
part of honeybee larvae diet, exclusive food of
the queen honeybee (Apis mellifera) and plays a
major role in caste determination. Due to its
complex composition (water, proteins, lipids,
carbohydrates, amino acids, mineral salts,
vitamins, enzymes, hormones, oligo-elements,
natural antibiotics), it has a multitude of
pharmacological activities: antioxidant,
neurotrophic, hipoglicemiant, hipocholesterole-
miant and hepatoprotective, hypotensive and
blood pressure regulatory, antitumor, antibiotic,
anti-inflammatory, immunomodulatory and anti-
allergic, general tonic, antiaging, etc. [2], the
production of royal jelly in our country and state
is still scanty. China is the world largest royal jelly
producing country of which total production of
royal jelly reaches to 3,500 tons that account for
over 85% of the world total production [3 and 4].
Being the 8" leading country in the world in
honey production, India has very few agencies/
organizations involved in royal jelly production.
India is also import value-added products of royal
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jelly from China and other countries. Likewise the
honey production business in the beekeeping
sector, production, and marketing of royal jelly
need to be encouraged for its commercialization
and bestow the new opportunity to the
beekeepers and unemployed rural people.
Similarly, Bihar becomes one of the leading
states of our country in honey production since
last many years. But, as far as our knowledge no
attempts have been made in the state by any of
the agencies/ beekeepers/ organization for the
promotion of production of royal jelly. The main
provable reasons for that may be the
unavailability of modern and scientific facilities in
the state, lack of technical knowledge of the
production of precious products produced by
bees, lack of suitable market and appropriate
prices of the hive products. Keeping in view of
the above facts, the present experiment was
aimed to evaluate queen cell cups prepared from
combs of different bee species to develop a
suitable technique for royal jelly production
through mass geen bee rearing of Apis mellifera
species.

2. MATERIALS AND METHODS

Experiments were carried out at Beekeeping -
cum- Honey Production Unit and Department of
Entomology, Bihar Agricultural  University,
Sabour, Bhagalpur, Bihar, India located at 25°15'
North Latitude, 86°57' South Longitude and
altitude of 46 meters above the MSL during
2020-21 to evaluate queen cell cups prepared
from combs of different bee species to develop a
suitable technique for royal jelly production using
Apis mellifera bees.

For the experiment, raw wax from different
species of honey bees was collected from locally
available colonies. The collected wax was melted
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using a melting apparatus for 30 minutes, and
then used to prepare queen cell cups with a
gueen cell cup-forming stick. The prepared cups
were grafted onto the underside of each movable
bar using raw wax. The frames, along with the
gueen cell cups, were placed inside a nucleus
hive, which was supplemented with one or two
established frames containing high-quality brood,
worker bees, honey, and pollen to facilitate
further queen cell construction and preparation
for egg-laying [5].

Regular inspections were carried out daily to

monitor the development of queen cells in the
grafted cups, with  progress recorded

Image 1. Apis dorsata comb
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Image 3. Apis mellifera comb
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systematically. Once the queen cell construction
was complete, a healthy and productive queen
bee was introduced into the nucleus hive for a
few days to lay eggs in the cells. Egg-laying
activity was carefully observed at regular
intervals to assess the queen's performance and
preference, and larval developmental progress
was also recorded.

This method was followed with slight
modifications based on the recommendations of
Vaziritabar and Esmaelizade [6], Wu et al. [7],
Ruttner [8], Ebadi and Gary [9] and Dhaliwal et
al. [10]. The collected data were analyzed using
simple means and ranges.

Image 4. Prepared queen cell cups
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3. RESULTS AND DISCUSSION

3.1 Building of the Queen Cells Made with
Combs of Different Species of Bees

During the investigation, queen cell cups were
prepared using raw wax collected from colonies
of the rock honey bee (Apis dorsata - AD), the
Italian honey bee (Apis mellifera - AM), and the
Indian honey bee (Apis cerana - AC) to assess
the adaptability of AM worker bees. The results,
including the number of days required by AM
worker bees to construct queen cells using
combs from different bee species, are presented
in Fig. 1. Of the 30 queen cell cups made from
AD combs, AM worker bees attempted to build
only six cells (20%). The time required for
building these cells ranged from 0 to 27 days,
indicating a very low preference of AM worker
bees for queen cell construction using AD
combs.

In contrast, for queen cell cups made from
AM combs, the worker bees attempted all

30 cells (100%) for queen cell construction.
The time required to build the cells ranged
from 7 to 15 days, showing that AM combs were
highly preferred by AM worker bees for rapid
gueen cell formation, followed by AD and AC
combs.

Similarly, in the case of queen cell cups
made from AC combs, worker bees attempted
only six cells (20%), with the time required
ranging from 0 to 23 days. No attempts were
made to build in the remaining 24 cups. This
reflects the minimal preference of AM worker
bees for constructing queen cells from AC
combs.

In conclusion, AM worker bees exhibited a clear
preference for queen cell construction using AM
combs, completing the task in significantly less
time compared to AD and AC combs. They
required 1.20 times more time for AD combs and
0.98 times more time for AC combs,
demonstrating that AM combs are the most
suitable for queen cell building.

30

- Queen cell cups made with Apis dorsata combs
- Queen cell cups made with Apis mellifera combs
Queen cell cups made with Apis cerana combs
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Fig. 1. Days consumed by the A. mellifera worker honey bees to build the queen cells made
with combs of different species of bees
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3.2 Egg Laying Preference of the Apis
mellifera Queen Honey Bee

The egg-laying preferences of Apis mellifera
gueen bees in queen cells constructed from the
combs of the rock honey bee (Apis dorsata -
AD), the Italian honey bee (A. mellifera - AM),
and the Indian honey bee (A. cerana - AC) were
visually observed, and data were recorded over
five days. The results regarding the egg-laying
performance of A. mellifera queens in cells made
from the combs of different bee species are
presented in Table 1.

From the data in Table 1, it is clear that, similar
to the behaviour of AM worker bees, the AM
queens showed no preference for laying eggs in
cells made from AD and AC combs. Throughout
the five-day observation period after their release
into nucleus hives, no attempts were made by
the queens to lay eggs in any of the cells
constructed from AD or AC combs.

In contrast, positive and encouraging results
were observed when queen bees were provided
with queen cells made from AM combs. The
queen began laying eggs on the second day
after being introduced into the nucleus hive, with
an increasing trend in egg-laying activity over the
five days. On the second day, the queen had laid
eggs in only two cells (6.66% of the cells), but by
the fifth day, 22 cells (73.33%) were occupied
with eggs. This demonstrates a clear preference
for AM comb cells for egg-laying by Apis
mellifera queens.

3.3 Performance of the Larval
Development of Apis mellifera in
Mass Queen Rearing Frame

Visual observations on the growth and
development of Apis mellifera larvae in mass
queen-rearing frames were conducted over a
period of three days after hatching, as shown in
Table 2. Thirty cells were marked in each
nucleus hive, and data on larval growth were
recorded daily for three days post-hatching.

From Table 2, it is evident that the larval growth
on the first day of observation in the first laying
showed good condition in three larvae (60%) out
of five, while two larvae were in poor condition.
An increasing trend in larval growth was
observed over the three days. By the third day,
the overall health of two larvae was categorized
as very good, one larva as good, and two larvae
remained in poor condition.
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In the second laying, on the first day of
observation, four larvae (80%) exhibited
poor growth, while only one larva showed
good development. However, the overall
performance of larval growth gradually
improved, with four larvae (80%) displaying good
to very good growth by the third day of
observation.

In the third laying, only 10 out of the 30 marked
cells were occupied by larvae. On the first day,
four larvae showed good growth, while six were
categorized as poor. A similar trend in larval
growth was observed in the third laying as in the
first and second layings. By the third day, nine
larvae (90%) demonstrated good growth and
appearance.

This pattern of gradual improvement in larval
development over the observation period
indicates consistent progress in larval health
across the three layings, with the third day
generally yielding the best outcomes.

The findings of Ruttner [8] align with those of the
present study. He reported that the diameter of
artificial queen cups plays a crucial role in their
acceptance and the subsequent development of
queens. He investigated the performance of
various-sized mandrils used to prepare artificial
gueen cell cups, finding that a 9 mm diameter
mandril was the most effective and widely
accepted. Additionally, he noted that the type of
wax whether virgin or oldhad no significant effect
on the acceptance of queen cell construction.
Natural queen cups on older combs are typically
made from old wax. Plastic cups, introduced
more recently, have also shown good results
[11].

The present study's findings regarding the
acceptance of queen cell cups prepared from
waxes of different bee species are in agreement
with  Weiss’s observations. The results of
acceptance rates for egg-laying and larval
development are also consistent with the findings
of Vaziritabar and Esmaelizade [6], who reported
that the first one or two batches of queen bee
larvae grafts often have poor acceptance, while
later batches show significantly  higher
acceptance rates. Occasionally, however, a
colony may continue to exhibit low graft
acceptance rates or even destroy cells it has
begun to develop. In their study, the percentage
of accepted queen cells in group polishing and
control treatments was 75.9% and 64.2%,
respectively.
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Table 1. Egg laying preference of Apis mellifera queen honey bee in queen cells made with combs of different species of bees

Queen cell cups made with the combs of
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Table 2.

Visual observations on larval development of Apis mellifera in mass queen rearing

frame till three days after hatching

Marked

Performance of the larval development after hatching

Cell No. :I_St |ay|ng

2" laying

3" laying

Day 1 Day 2 Day 3 Day 1

Day 2 Day 3 Day 1 Day 2

VG

G VG

© oo ~NOO U~ WNBR
(9]
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OO 'O OO0 '

G

VG- Very Good; G-Good; P-Poor

The acceptance rates observed in this
study are also similar to those reported by
Ebadi and Gary [9] and Khan et al. [12],
who found that queen cups made from
old brood comb beeswax had an acceptance
rate of 86.6%, fresh beeswax had an
acceptance rate of 76.6%, and cups made
from capping wax, beeswax foundation,
or a mix of paraffin and old beeswax had
a 70% acceptance rate. Similarly, Gancer
et al. [13], Sharma et al. [14] and Lashari
et al. [15] reported acceptance rates of 76.6%
and 73.4%, which are in line with the current
findings.
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4. CONCLUSIONS

On the basis of
may be concluded

present
that

investigation, it
the queen cells

constructed on Apis mellifera combs, the
queen bee began laying eggs on the
2ndafter release into the nucleus hive and

continued for five days, with an increasing
trend in egg-laying activity. Among the different
batches of eggs laid, the third batch was the
most successful. Additionally, larval growth
showed a consistent upward trend during
the first three days of observation for each laying
batch.
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