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ABSTRACT

Queen bee larva needs nutrients such as proteins, carbohydrates, minerals, vitamins and water to provide its
energy, growth, and development. These materials are provided by royal jelly. The jelly is produced by worker bees
and poured in queen cell. This study was conducted to produce queens with desired physiological specifics and high
reproduction ability. 0.02, 0.04, and 0.06 mg of oleic acid were mixed with royal jelly and added to queen cell in
five days after grafting. Twelve days after grafting queens were born and birthweightwas measured. Five days after
gueens spawning, ovary weight and the number ofoocytes were measured. The spawning amount was measured in
two stages: 20 days after spawning and 60 days after spawning. According to results, oleic acid levels affected birth
weight, ovary weight, the number of oocytes in each ovary and spawning amount which were increased 41.1, 59,
29.3, and 57.4%, respectively (p<0.05) in proportion to control group. Sgnificant differences were observed also
between the groupsin second spawning. Considering the results,adding oleic acid affected reproduction parameters
and will increase reproduction ability of queen.
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INTRODUCTION

Bees need nutrients such as proteins (amino addd)phydrates (sugars), fats (fatty acids), miserdtamins and
water to natural growth and development.Bees dolleee types of compounds including water, neatat pollen
of flowers to meet their food needs. Nectar isriwst important source of energy in carbohydratenfemd pollen
also contains a variety of chemical compounds #natessential for survival and producing good dekit also
provides necessary proteins [1].

In recent years, amounts of fats, vitamins, ancenails in pollen have been considered and importahpellen has
been proved.Lipids which are found in bees’ bodytams a variety of free and bonding fatty acid&rschain and
long-chain alcohols, monoacylglycerol, diacylglyaeand triacylglycerol, steroids and other estptgspholipids
and several other combinations[2]. Lipids are sgsittedbees’ body and stored in triglyceride frommege fats are
distributed throughout the body cavities. Fattydacare from essential components of phospholipidieiwplay

important role in strengthening the structure amtfion of cell membranes. Dominant fatty acidshia fat stores
of bees in order of importance are oleic acid,lé@acid, palmitic acid, linolenic acid, stearicichand palmitoleic
acid [3].

Researches showedthatwell fed bees have suffilijedtreserves in their body which allows longegfits, as well
as fatty acids such as capric, lauric and linosmicls have antibacterial properties.It has beemgrrdhat there is a
difference between quality of queen’s and workeoyaljellies which makes physiological differendd$. Fatty
acids such as capric, lauric and linoleic acidsehanmtibacterial properties and prevent seconddgsctions in
American Luc disease by using linoleic acid therapgl sucrose [3]. Dominant fatty acids in the fates of bees in
order of importance are oleic acid, linoleic aqimitic acid, linolenic acid, stearic acid and rpibleic acid.
Maning (2006) announced that well fed bees haviicgiit reserves in their body which allows londjeghts [5].
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Robinson (1970) reported the range of changes dy'bdatty acids for six days old larva and matubegs (male,
workers and queen) [6].

Manning (2006) studied the effects of oleic an@liéic acids on bee’s lifetime and reported that @¥%up of oleic
acid and 2% and 6% groups of linoleic acid haddoetsults than higher levels. Researches haverstiaw using
linoleic acid therapy and sucrose prevented secgniidections in American Luc disease [1]. Compgritihe
growth rate of ovary in queen and worker bees sHhothat the highest weight increment of queen lames
obtained from fourth day so that in fifth day itsvA.5 times bigger than worker [7]. Due to the tédiresearch in
this area it necessary to pay more attention te thiportant issue and do more researches in beiekeep
centers.Extant necessary compounds in bee nutatieirectly related to reproduction physiologyichhcan affect
oogenesis and reproduction in the hive in this way.

This study was carried out to investigate the e¢feddifferent levels of oleic acid on ovarian cheteristics, birth
weight and spawning amount of queen.

MATERIALSAND METHODS

Sixty female queen bees were studied in four treatsnand fifteen replications. Oleic acid in 0.004, and 0.06
mg amounts was added to queen cells.After birtHlsmeasing beehives were considered with seven déisain each
beehive. The situation was similar for all treatisen

- Treatments groups:

- Control group: including 15queens to measure baseuats of birth weight, ovarian weight, number gfje
per spawn, and the rate off spawning

- First experimental group: 0.02 mg of oleic acid wdsled (using sampler) to queen cellfor five days

- Second experimental group: 0.04 mg of oleic acid a@dded to queen cell for five days

- Third experimental group: 0.06 mg of oleic acid wasled to queen cell for five days

Obtained data were analyzed using SPSS (18) program

RESULTSAND DISCUSSION
- Birth weight

Mean comparison of queen's ovary weight is preseimtigure 1. Experimental groups had more ovaryghis
than control group (p<0.05). The least and thedsglveights were belongingto 0.04mg levels.
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Figure 1. Birth weight in all groups

- Ovary weight
Results of ovary weight's mean comparison is preskin figure 2. Ovary weight was significantly hay in
experimental groups (p<0.05) than control grouptieatments were not statistically different.
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Figure 2. Ovary weight in all groups

- Thenumber of oocytes per ovary
Mean comparison results of the number of oocytespagsented in figure 3. Oocytes of experimentaligs were
significantly more than control group (p<0.05) th&re was no significant difference between treatme
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Figure 3. The number of oocytes per ovaryin all groups

- Spawningamount of queen- first stage
Results of queen’s spawning are presented in figufEhe amounts of first spawning in experimentalugs were
significantly more than control group (p<0.05), mgiatments were not different statistically.
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Figure 4. Spawning amount of queen- first stagein all groups

- Spawning amount of queen-second stage
Mean comparison of second spawning amount is shiowfigure 5. Among experimental groups, the highest
amount was belonging to 0.02% level of oleic apid(.05).
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Figure 5. Spawning amount of queen- second stagein all groups

According to results, oleic acid had positive effecn birth date, ovary weight, oocytes numberaafheovary, and
spawning amount of queen.

- Birth weight

Birth weights of experimental groups were signifita more than control group, and the highest armouas
belonging to 0.02 and 0.06mg group.There was naoobwrelationship between birthweight and ovaryghiethe
number of oocytesand the first spawning amount0b26 mg group which had the highest weight amoegtients
(225.82 mg)had the highest spawning amount (3318).Eherefore there is positive correlation betweénrhb
weight and second spawning [5].

Fatty acidy are activatedby reaction with the cgerme Aand ATP and make acyl coenzyme fatty acid kvhis
moleculeis broken under oxidative reactions of krelcleand produces acid, water and energy whicitsesl for
physiological processes [7].
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Body fats plus hypopharyngeal gland cause develapofehead and other inner organs of bees’ larxsari fatty
acids in jelly are only 8 to 10 carbon fatty acitfssects cannotsynthesize estrole which is an tabdat. This
particular fat is needed to molting. Adding unsated fatty acid in the diet someinsects improvemv.It seems
in the present study also fatty acid could affaig biological factor [8].

- Ovary weight

Ovary weight was significantly higher in experimengroups (p<0.05) than control group but treatmawntre not
statistically different .therefore, adding thistyaacid increased the ovary weight of queen. Expenital groups had
59% increases in proportion to control group.

Different nutrition of worker bees and queen caubesdifference. Researches showed that growtlingas at
firstbut after third day queens grow faster anthatend of larval period the ovary of queen is dafefrom workers
[7].Therefore, adding fattyacids (oleicandlinolaitBwhich are from royal jelly compounds can in@eavary’'s
weight.

Consideringthe previous researches, royal jellyqoéen is more nutritional than workers jelly;thereslower
growth can be expected In case of shortage of tlmagerials.Studies have shown that there are diifss between
the quality of queen and workers’ larvae jellieattthat is the reason of physiological differenggsSupplementary
nutrition is very important in case of pollen slagg. All pollens contain lipids which are reallypgartant for bee
because it is used a source of energy primarily aftel that, fat ingredients such as fatty acidd aterols are
important in development, nutrition and reproduttif bees.In this study, addingfattyacids (oleidenadeicacid)
could be anusefulSourceof energywhich increasedyavaightand the number of sexual cells [8].

- Thenumber of oocytesin each ovary

Oocytes of experimental groups were significantigrenthan control group (p<0.05) but there was gmicant

difference between treatments. The highest (154r®) the least (107.8) amounts wereobtained in (Oy@ch
control group, respectively.Adding fatty acids s diet improved sexual performance [7]. Addiatsfincrease
synthesis of hormonessuch as progesteroneand chéimsd insulinconcentration and stimulating thevgh of

ovarian follicles. In some animals acids play impaot role in sexualprocesses Including ovulatientilization and
childbirth.Fatty acids of diet may affect folliculgrowth, corpus luteum activity and productiorpodgesterone [7].
In has reportedthat omega-3 enriched diet causky o calving and increased incidence of retaipittenta in
sheep and cow, receptively. Increasedunsaturatesha® fatty acid in diet after birthincreased tmeoant of

pregnancy of cows.In this study also, adding meetibfatty acid stimulated oogenesis via stimulatigroduction
system and therefore oocytes amount was increalsieth was the reason of increase in ovary weight.

- Spawning amount of queen

Spawning amount of first stage was higher in expental groups than control (p<0.05) but treatmeeatswnot
different.The highest and the least spawning wéoeiging to 0.02 mg (2490 énand controlgroup (107. 8&mIn
second spawningwhich was from day 40 to day 60pgahow differences whereasin first stagethere meas
significant difference between treatments [9].

The importance of fats in bees’ diet has been tefddry Herbert et al. (1970) [10]. In colonies w&h4, 8 and 8%
extra fat more larva reached to pupa stage in ptigmato no fat die [9].

In view of increase in oocyte in experimental greumcrease in spawning is normal which is consideas
secondary effect of adding fatty acid to queen cell

CONCLUSION

On the whole,using this fatty acid had positiveeeffon queen growth and increasedbirth weight,whight of
ovaries, the number of oocytes and the spawninguatnémong experimental groups 0.04mg group shotled
highest effects.
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