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Abstract
Bees naturally receive carbohydrates through flower nectar, proteins, fats, vitamins and
minerals through pollen. In this regard, the present research was carried out using
Gammarus as a protein source to replace pollen in desert conditions and on the common
honey bee Apis mellifera. The factorial experiment was conducted in the form of a
randomized complete block design with 4 treatments and 4 replications, a total of 16
hives during a period of 6 months. The treatments included: 1- pollen (pure), 2-
gammarus (33.3) percent + pollen (66.6) percent, 3- gammarus (66.6) percent + pollen
(33.3) percent and 4- gammarus powder (pure). A significant difference was observed
between different treatments in terms of food consumption in different periods at the
end of the experiment (P<0.05). In other words, the highest food consumption was
related to control treatment (pollen) with 195.4 grams and the lowest consumption was
related to treatment 3 with 91.99 grams in each period. Also, a significant difference
was observed among the different treatments in the different periods of the experiment
in terms of honey storage in the tested colonies (P<0.05). The average honey reserve in
different periods in treatments 1 to 4 was 2.49, 3.34, 2.33 and 4.1 kg respectively. The
average cost of feed to produce each kilogram of food in the Gammaros treatment was
about 2 times more economical than the control treatment. And in other studied traits,
according to the obtained results, no significant difference was observed. The use of
Gamarus food composition instead of pollen in honey bee colonies is perfectly
compatible with the diet of honey bees, and in terms of economic characteristics, it can
be used as a new product instead of flower pollen, which was about 2 times more
economical. It is recommended
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Table 1- Comparison Average composition of Materials in 100 g of dry matter gammarus and
flower pollen (14, 25)

Composition Flower Pollen Gammarus
Water 11 6
Crude Protein 21 44.29
Ash 3 33.63
Crude Fat 5 16.9
Revival Sugars 26 —
Nonrevival Sugars 3 —
Starch 3 _
Crude Energy(Calories Per 100g) 115 356
Unknown Material 29 —
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Table 2- The average content of amino acids in plant pollen compared to the average of gammarus
compounds (20)

Amino Acid Average Pollen Average Gammarus
Arginine 3.2 5.3
Histidine 1.3 2.5
Isoleucine 1.9 5.1
Leucine 3.4 7.1
Lysine 3 6.4
Metaionine 1.1 1.9
Phenylalanine 2.3 4.1
Thareonine 1.2 4.1
Tryptophan 1.1 1.4
Valin 2.3 5.8

(Aoss bl ) sislasl slasleg 51 o ol o oS 5 Y Ui

Table 3- Dietary composition of each of the experimental treatments (based on percentage)

Treatment
Feed Components 1 2 3 4
Honey 60 60 60 60
Gammarus Powder 0 40 80 120
Flower Pollen 120 80 40 0
Water 26 75 55 70
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Table 4- The average studied characteristics of bee colonies before the experiment

Characteristics Treatment Coefficient of p
Changes
1 2 3 4
Aggressive Behavior 141+1 0.95+0.75 230 £2 05+1.25 0.45 0.10"™
Colony Population 3£0 3+0 3+0 05+3.25 1.1 042"
Desert Tour 13.75+5.05 9.87+6.25 5+75 5.96 £12.75 6.735 0.34"™
Generation 350+236.89 214.51 +61.51 112.73 +283.87 332.26 + 216.58 58.56 0.69 ™
Colony Weight 21+1.47 20.7 + 3.67 155+17.07 18.45+2.05 12.24 0.10™
The Weight of 20 Bees  1.66 + 0.07 1.8+0.31 0.38+1.91 1.83+0.13 0.26 0.6™

= 5 Ao s (FY/Y) 03,5 + deoys (VV) Les LY s (V) 05,8 + s ys (VY1) s Ll8-Y o(Lalls) 03,81 : el b slas

I s (ol pre sl NS (Lal) ey blE s

The treatments include: 1- Pollen (pure), 2- Gammaros (33.3) % + Pollen (66.6) %, 3- Gammaros (66.6) % + Pollen
(33.3) % and 4- Gammaros Powder (Pure), ns: There is no significant difference.

Siabesl plowil 31 e S35 Gla IS 0l aalllas Slis o SSbe —0 Jsir
Table 5- The average studied characteristics of bee colonies after the experiment

Characteristics Treatment p
1 2 3 4
Aggressive Behavior 0.33 £0.57 0.38 £0.54 0.25+0.5 0.33+£0.57 0.99 "™
Colony Population 30 3.25+0 275+ 0.5 3+0 0.14™
Desert Tour 13.33+3.51 41 +£7.276 10.5+4.35 19.33+6.42 06"™
Generation 352.67 £294.38 1162.75+182.57 227.25+138.9 901.67 +89.49 02"™
Colony Weight 15.97 £ 2.53 17.4 £2.04 14.7+1.24 16.8+0.41 0.18™
The Weight of 20 Bees 1.79 +£0.07 1.67+£0.15 1.71+0.16 1.74+0.2 0.76 ™
Collect Pollen 31.01+29.70 36.32+29.85 25.31+13.24 41.23+8.81 08"™
Colony Spring Growth 5.67+0.57 6.25+1.89 525+05 5.67 + 0.57 0.7™
Giving Birth 0 0 0 0 0
Salesl el 51 s D503 LA SIS 3 e 1SS L i Slio (:Sle T
Table 6- Average traits repeated several times in bee colonies after the experiment
Characteristics 1 5 Treatment3 7 Coefficient of Changes p
Honey 411.5 440.3 263.3 4235 0.6384 "™ 93
Flower Pollen 195.4° 103.7° 91.99 111.32° 0.0001" 24.8
Gammarus 2.49° 3.34° 2.33° 4.1° 0.0005™ 32

Ao
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Table 7- Food prices per 1 kg

Food Material Price in Rials
Honey 1800000
Flower Pollen 4800000
Gammarus 2500000

ialosT lasles s aliT (glias 3 (S el 5 STy 55 slpe Cond —A Jst
Table 8- Price of edible ingredients (Rials) based on storage in open space in experimental treatments

Characteristics Treatment
2 3 4
Honey 594000 594000 594000 594000
Flower Pollen 3199680 2133120 1066560 0
Gammarus 555500 1111000 1666500
The total price of the ration 3793680 3283620 2771560 2260500
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