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Table 1- Results of hive content measurements in experimental colonies

Mean and standard deviation of hive contents

Storage pollen  Storage honey Larvae Pupae Adult population
Control colonies 0.90+0.22 1.75+0.21 3.66+0.51 6.50+0.20 10.77+0.35
24 hour method 0.57+0.11 1.06+0.19 2.97+0.53 4.36+0.40 8.89+0.55
Cloak board method  1.14+0.38 2.30+0.69 4.02+0.64 8.54+0.61 15.32+0.78
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Table 3- Results of mean comparisons of the amount

of royal jelly (gram/hive) in different months using
Duncan’s test (p<0.05)

Month Mean Standard deviation
May -April 9.77302 1.19
June -May 9.61207 151
July -June 8.3295° 2.07
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Table 4- Results of mean comparisons of the amount

of royal jelly (mg/cell) in different methods using
Duncan’s test (p<0.05)

Month Mean Standard deviation
24 hour 236.87° 30.87
Cloak board 262.66% 55.01
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Table 2- Results of mean comparisons of acceptation

percentage of grafted larvae in different months
using Duncan’s test (p<0.05)

Month Mean Standard deviation
May -April 83.54502 7.67
June -May 85.27002 7.25
July -June 78.7200P 6.99
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Means of acceptance percentage, amount of jelly per cell (mg), and amount of jelly per hive Table 5-
in different methods and periods of trial.

Method
24 hour

Month
April -May 9.66
May -June  9.13
June -July  8.46
Cloak board  April -May 10.30
May -June  8.22
June -July  9.36

Amount of jelly per hive

Amount of jelly per cell Percentage of admission

252.93 85.08
231.06 88.08
227.61 82.62
257.96 82.29
277.78 82.97
224.37 75.53
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Table 6- Cost- income calculation of harvesting royal jelly (thousand rial)
Minor budgeting for one hive per year (thousands rials)

Added incomes

1319.5 Royal jelly production

Decreased costs
1319.5 Total B
919.5

Added costs
Fix costs
60 Grafting comb

Grafting tool .
10 raiting too Depreciation

10 Jelly spoon
100 Grafting cell

Variable costs
200 Worker
60 Wax

Decreased income
440 Total A

Variation in pure income (A-B)
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Introduction: Royal jelly is a secretion of mandibular and hyppopharyngial glands of young (ages
4-15) worker honey bees that is used to feed larvae in the first three days of their lives and queen
during its entire life (Bogdanov 2012). Today, production of royal jelly and its usage by human is
increasing as well as improving methods of production. China is the greatest producer of royal jelly,
because they use high royal jelly producing lines and specific equipment and experienced beekeepers
in the process (Krell 1996; Chen et al. 2002). No data is existing about the amount of royal jelly
production in Iran, otherwise its consumption is increasing. Naturally, it is possible to harvest royal
jelly from natural queen cells in swarming period of colonies, but at this way the amount of harvested
royal jelly is very low. Colack Board and 24 hour methods are the most common methods for yielding
bee queen in Iran, but their usage in royal jelly production have not been yet examined. So, this
experiment was conducted in order to survey and compare these two methods of royal jelly production
and determine the effect of this method on the acceptance of grafted cells and the amount of royal
jelly harvested from each grafted cell and hive. In the second stage, honey productions of control
colonies compared with experimental colonies and economic analysis of royal jelly production with
these two methods are presented.

Material and methods: This experiment was carried out in honey bee colonies (Apis mellifera meda)
of East Azarbaijan province in 2016. We used 30 honey bee colonies headed by one year old sister
queens and the same contents of the hive and then, they were randomly divided into three groups.
Experimental design was 2x3 factorial based on CRD, which had two factors including method and
period. Ten colonies were organized as 24 hour protocol, 10 as cloack board method, and 10 untreated
colonies as control. For this reason, 45 grafted cells were added into each hive. Experiment was
repeated three times in May, June, and July. Royal jelly was gathered in the 3 day after grafting.
Number of accepted cells was counted and the amount of royal jelly production from each cell was
measured. as Also, the total amount of royal jelly production by each hive was calculated. Linear
multiple trait model was used to analyze data. Statistical model was: Yi= pu + Mi+ S; + MSj; + ejj;
where: Yij = record of each trait, p = overall mean, M; = effect of method, S;j = effect of month, MS;;
= interaction effect of method and month, ej; = experimental error. The cost-income of the royal jelly
production was calculated for the test colonies, considering the price of each kilogram of honey and
jelly, 200 thousand Rials and 50 million Rials, respectively.
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Results and discussion: Results showed that there was no significant difference between two
methods in acceptation rate of grafted larvae. The interaction between two factors (working method
and time) was not also significant. But, there was a significant difference between the months in
acceptation rate; so that, mean comparisons showed the lowest larvae acceptance in July (%78.7200)
and the highest in June (%85.2700). No significant difference was observed between two methods
based on total royal jelly production from each hive. Also, the interaction between two factors
(working method and time) was not significant. However, the effect of time was significant; so that,
the maximum amount of royal jelly production from each hive was occurred in May (9.7730 g/hive)
and the minimum in July (8.3295 g/hive). The amount of royal jelly production from each cell in
different amounts was not significantly different. Also, the effect of method and amount interaction
was not significantly different. But amount of royal jelly harvested from each cell significantly
affected by method; so, the amount of royal jelly per cell in cloack board method was more than 24
hours method (262.66 and 236.87 mg/cell, respectively). Cost-Income calculation showed that, by
production of royal jelly, we can add 919.5 thousand Rials to the income from each hive.
Considering the results of this study and other related reports (Sahinler 2005; Le Jiang 2001; and
Elmi 2016), month and season had a considerable effect on royal jelly production. Colony internal
contents (brood and food area and population) and external condition (honey and pollen flow) are
varying with season (Buchler et al. 2013). Larvae acceptance and the amount of royal jelly could be
affected by each of these factors. Larvae acceptance in this study was higher than other related reports
(Kumar and Kumar 1999). Mean of royal jelly per hive in current research was lower than that of
other report (EImi 2016). It seems that environmental factors affected this trait. Due to climate
situations followed by poor nutritional pollens in the nature, there was a decline in breeding quality
of queens at the year of experiment. Mean of royal jelly production per cell was nearly the same as
other related reports (EImi 2016; Bogdanov 2012). Considering amount of royal jelly per cell, it seems
that Cloack Board method is preferable to the 24-hour method. One of the advantages of the Royal
jelly production on the experimental colonies was that none of the colonies had swarmed. Also, there
was no significant difference between groups in honey production of three groups, and royal jelly
production had not negative effect on the amount of honey production. Therefore, royal jelly
production can be achieved by beekeepers to increase their income.

Conclusions: Generally, the results of this study showed that the percentage of larvae acceptance and
the amount of royal jelly produced from each hive are acceptable in both ways. The amount of the
royal jelly produced from each cell in the Cloack Board method is greater than the 24 - hour
procedure, and the use of the Cloack Board method to produce royal jelly can be more advisable
under the 24 h method, because: the amount of royal jelly are obtained from each cell is high and
there is no need for the removal of the queen and the colony develops normally. Furthermore,
production of royal jelly would increase the beekeepers income by using any of the above methods
without any negative effect on honey vyield, and it has a positive effect on swarming tendency of
colonies.
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