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ABSTRACT

Colonies are moved into many different locations for pollination, and some areas may not have sufficient forage. In
this situation, bees depend on the beekeeper to provide them with food. In this study was to compare the liquid
glucose from corn and wheat instead of white sugar in bee feeds on both the incubator and the desert, were studied.
Glucose of wheat and corn each with three levels (0, 25, 50, and 75 percent) for each treatment. According to the
results of the food intake of control treatments in the incubator Commercial bee were largest and most losses were
related to liquid glucose over 75 percent of wheat and corn treatments. Results show that, was significant difference
among treatments in terms of saved honey (P<0.05). It seems, liquid glucose at 50 percent can be used as part of the
feeding bees sugar substitute.
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INTRODUCTION

Honeybees are facing a myriad of challenges today fnteracting stressors, including diseases, gitaranites, and
pesticides, as well as substandard diets, all a¢lwaffect their ability to stay healthy [1]. Bes&lthese challenges,
commercial bee operations (beekeepers who maimeén 1,000 beehives) encounter significant stress fa
variety of management practices, including repe&tad-distance trucking of colonies to pollinategs, feeding
bees inadequate or insufficient amounts of food,the questionable ability of modern crop monocekito provide
adequate nutritional diversity for bees [2]. Canmirates also fuel cellular respiration and physaivities such as
thermoregulation and locomotion (Chapman, 1982)rdfinectars are the major source of natural caudrales for
bees, containing among other things, sugars, aagis, vitamins, organic acids, metal ions, allddpproteins, and
oils [3-5]. Commercial bee colonies are moved imiany different locations for pollination, and soareas may not
have sufficient forage. In this situation, beesatepon the beekeeper to provide them with food.aBse large
numbers of colonies (sometimes over 20,000). Cartebmporarily held in a single location, There igrawing
eliance on mass-feeding bees carbohydrates aneimsoThough honey has long been considered thééideal
bee feed” [6], Researchers and beekeepers havgnieed that sucrose may be a better sugar supptdienn
some situations, especially in noncommercial ojmmat providing additional frames of sealed honey at
carbohydrate deficient colony might be the ledsbtantensive method, but this practice can alsoeiase the risk of
spreading American foulbrood disease, a spore-figniacterial disease commonly found in honey. Badiieg
sugar syrup, spreading this disease is avoided9]8However, in commercial operations, there aretaoe
disadvantages to feeding large quantities of secgup (SS), such as making the syrup, which regua
significant labor input [8], and the tendency ofmase to crystallize and ferment, making long-tetorage difficult.
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One of these types can be liquid glucose syrupsidiglucose, transparent, colorless, without edystith high

viscosity a mixture of dextrose, maltose and palgharides such as glucose Syrup by other namesp Sgrn,

sugar confectionery and etc. called and used asgaedient in various food industry, liquid glucasedark colors,
yellow, light brown to black, and Syrup from cortargh, rice or potatoes is achieved [10]. The psepof this test
was alternative liquid glucose from corn and whestead of white sugar in the honey bee nutrition.

MATERIALS AND METHODS

The location of the project implementation was tilienber 2 research Center of Agriculture and NatRedources
in the Isfahan province of Iran. The area is lodatB50 meters above sea level and it is hot andnditye summer
and cold in the winter. The project started fronpt8mber 2011 to September 2014 and lasted for eaosy Tests
were done in two positions of incubator and Sakatia 42 colonies using the existing hybrid beeg there related
to European Bee (Apismellifera L.). Treatmentsukleld glucose of the wheat and corn each with tlenesds (25,
50, and 75 percent) and 6 replicates for eachntreatt was considered and the treatments were $eft@ss:

First treatment, control group (sugar syrup)
Second treatment, Wheat glucose 25%
Third treatment, wheat glucose 50%
Fourth treatment, Glucose plants 75%.
Fifth treatment, glucose corn 25%

Sixth treatment, glucose corn 50%
Seventh treatment, Glucose corn 75%

How to prepare drinks was a mixture of sugar aqdidi glucose, which then dissolve in cold boiledevand used
in both the incubator and the desert. Dining syofigach hive was just a plate that distributed hagf of syrup
prepared at every turn.

Profile of incubation

Room size was 1.8 x 1.8 x 2.5 meters and was itesblaith thick sheets of aluminum. The chamber a@sipped
with a thermostat through a ventilator with dimensi of 30 x 30 cm and by an apparatus with a spe2600 rpm
and an electric element with power of 800 watt featled to the constant incubation temperaturedof @ in the
room. Room humidity was provided about 60 percelgtive humidity. The faucet was installed in rofomwater
bee drinking. This room had an open window foreaichanging. In addition, there was a 40-watt redplan the
lobby that lighted up in times of counting bees amiking with them.

Bees in nucleus hive (small hive) in the incubator

The nucleus hive (small hive) includes wooden stelwith dimensions of 15 x 11 x 15 cm (source) thas

enclosed on both sides by micro metal lace. Onrdbéof each cage, a circular-shaped hole (dianmz&cm) was
placed for drinking water of bees. Also in eachecagcomb bees were put for resting of bees awdfedme syrup,
was installed for nutrition bees. The bees weredag groups of hundreds and the cages were dekigitle micro

metal lace to bring out the dead bees.

Field experiment

Prior to implementation in the field and to equidie 42 colonies in terms of population, newborn steting honey,
homogenization took place. Finally, colonies ranfoselected and were divided in seven treatmemgmtthents
listed). Spring-fed were considered skip a dayd@ 6c per colony. Then laying, the population, ¢bected pollen
and honey production of each hive for each treatimegight times were measured and recorded.

The experimental model
The obtained data was analyzed by SAS [11] softivare 9.1 with general linear method procedures, multiple
range Ducan[12] test was applied for detectionasisible significant differences among means (P<0.05
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RESULTS AND DISCUSSION

The results obtained from the effects of the comsion of wheat and corn glucose on syrup consumgip) and
mortality rate (%) of caged bees in the incubastage is shown in the table 1. The data show teatise of syrup
in the control treatment with is the highest witAB3average that showed no significant differeqce 0.5) with the
fourth treatment (wheat glucose at 75 percent) eredis the difference was significant with otheatiments (P
<0.5).

The fifth treatment (corn glucose 25%) with an ager of 2.73 gr showed the lowest amount of syrup the
difference was not significant with second, thisikth and seventh treatments (p >0.5). The resganding the
maximum consumption of syrup for the control treainor sugar (sucrose) is matched with reports tbéro
researchers [7, 13, 14], which stated that sudsotiee best carbohydrate for honey bee accordirsgteptance and
consumption. In order to process and store theobgdrates (as honey), the honey bees first breakndie
disaccharides into monosaccharides, because ontpsaccharides can pass through the midgut wallthedee’s
hemolymph for later use by cells [15]. Therefork,tlee complex sugars that bees ingest must beneatigally
transformed in order to become bioavailable to tifiEsh.

The mortality rate in the incubator stage, the tlodreatment (wheat glucose 75 percent) with 3.&2¢nt was the
highest mortality rate that it was not significgndlifferent with the seventh treatment (corn gle@§%) (P>0.05),
but it was significantly different with other treagénts (05/0 P <). The third treatment (wheat glace8 percent)
indicated the minimal mortality, that was not sfgraintly different with the first, second and fifttieatment
(P>0.05).

Table 1: Least-squares means of different levels ebnsumption of wheat and corn glucose on syrup ceamption (g) and mortality rate
(%) of caged bees nucleus hive (small hive) in thecubator stage

Number Treatments Consumption of syrup(gr)Mortality rate (%)
1 Control group 3.41+1.23 1.65+2.2%°
2 wheat Glucose 25% 2.98+1%07 1.69+2.08°
3 wheat Glucose 50% 2.79+121 1.15+1.7%
4 wheat Glucose 75% 3.20+1%2 3.59+2.42
5 Corn glucose 25% 2.73+1907 1.46+1.5%
6 Corn glucose 50% 2.85+091 1.95+1.98
7 Corn glucose 75% 2.78+0%85 2.90+2.35
EMS” 1.12 4.23
Pr>F 0.0060 0.0001

*Values with in column with no common superscript differ significantly (p<0.5).
** Error Mean Square

Rate of mortality of bees

In this study, it was shown that the amount ofitiggiucose from corn and wheat in the fourth ancesth treatment
(75%) indicated its adverse effects on the incemserof the mortality of bees in cages. That the afsmverted

sugar acid as a substitute for honey bees sometisexiated with risk of death of bee. The resufittis study
were similar with LeBlanc et al. [17] and Zirbesatt [18] that reported, In addition to toxic sugiaanother toxic
substance that can be found in syrups that arfofezblony nutrition and survival is 5-hydroxymetiB/furaldehyde
or, as it is more commonly referred to as, 5-hygineathylfurfural (HMF). Hydroxymethylfurfural is ahemical

compound that is formed from carbohydrates, espgdiactose, under thermal and/or acid-catalyzegrddation
conditions. HMF is widely recognized as a markerqoflity deterioration, resulting from excessiveatirey or

inappropriate storage conditions in a wide rangédoofls including juices, jams, syrups and honeycr&e, or
starch, hydrolysed with mineral or organic acid®igc for honeybees, whereas sucrose hydrolyséudimvertase is
not. The best-known products of the action of acid$iexoses, 5-hydroxymethylfuraldehyde (HMF), ldimic acid

and formic acid were similarly toxic to bees whed to them, but only if more concentrated thancid-faydrolysed
sucrose [6].
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The annual honey hives production in the desert

The comparison of least squares means levels ohtwdrel corn glucose on the honey production (kg)ref-year
period experimental treatments is showed in Tabl€c¢htrol group was the highest regarding honeylgpeton,
which was not significantly different from othee&itments (p>0.5).

Table 2: Least-squares meansz standard deviationvels of wheat and corn glucose on the one year pedi honey production (kg) in
colonies in the desert stage

Characteristic | Number | Annual Honey production (Kg)
Treatments 10.78+3.2!
10.08+2.75
9.92+1.93
9.33+1.81
9.75+2.14
9.92+1.46
9.38+1.7:
EMS' 4.87
Pr>F 0.9353
Replication 10.50+2.36
10.53+2.62
10.71+2.25
9.75+1.65
9.39+2.01
8.38+1.25
EMS’ 4.87
Pr>F 0.3573
“Error mean square

N[O~ WIN|F

OO D|WIN|F

The results of this study were similar with, Sewarand Ericson (1984) that Mentioned, "There wereignificant
differences among treatments in early season wejgihts, season honey production, or sealed bro@$umements.
There were no significant differences among treatsién winter consumption. During 1983, there weie
significant differences among treatments in clusiee or newly emerged worker whole-body dry wesgint the
spring or head and thorax dry weights."

The different levels of wheat and corn glucose lam lying rate of the queen, the colony populati&tare pollen
and honey the comb in each colony per each sponthé field are shown in Table 3. As can be seethe laying
and the population were no significant differenoeoag treatments. But, there was significant diffiees among
treatments for honey reserve, however there wersignificant difference among control group witke tfourth,
sixth and seventh treatments for honey reserven, Afeere was no significant difference among tresis for stored
pollen. produced honey results were similar tordsilts of Sammataro and Weiss [19] that reporteahgzrison of
productivity of colonies of honey bees, Apismelidesupplemented with sucrose or high fructose sgrap, they
reported more stored honey in the colonies thatl sserose syrup than the colonies were fed wigih fiiuctose
syrup.

Table 3: Least-squares means + standard deviatiorf different levels of glucose, wheat and corn on¥éng rate of the queen, the colony
population, store pollen and honey the comb in eaatplony per each spring the desert stage

Treatments| Rate of Laying Population | Honey reserve Pollen reserve
(comb) (comb) (comb) (comb)
1 3.92+0.84 5.62+1.F5| 4.39+1.48 0.23+0.14
2 4.14+0.94 5.05+1.P9 | 3.69+1.1%° 0.16+0.14
3 4.0940.7¢ 4.90+0.8%¢ | 3.31+1.0° 0.16+0.1:
4 3.96+0.94 5.31+1.00 | 4.14+1.42 0.22+0.13
5 4.17+1.09 5.92+1.05 | 3.69+1.35° 0.21+0.36
6 4.06+0.82 4.68+0.88 | 3.91+1.19 0.20+0.13
7 4.31+0.87 5.17+1.27 | 3.90+1.38" 0.16+0.13
EMS” 0.81 1.10 1.69 0.03
Pr>F 0.423¢ 0.001¢ 0.001¢ 0.143:

"Values with in column with no common superscript differ significantly (p<0.5).
"EMS Error mean square.
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