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Abstract

The feeding of honeybees consists basically of pollen (proteic source) and nectar or honey (energy source) and in relation to energy requirement, in fat form in feeding of larvae a little is known showing the need of more studies in this area. This research was carried out to evaluate the effect of ration containing different oil types on the development of Apis mellifera Africanized honeybee colonies. The assay was accomplished from August 2001 to July 2002. The treatments were colonies that received isoproteic ration containing soybean oil, canola oil and colonies that did not receive ration. We used fifteen mini-hives (nucs) with five replications by treatment. Each colony was fed with 15 g of ration twice a week. These colonies were mapped once a month during 12 months, and they were accomplished the counting of occupied area with brood rearing, feed (honey + pollen), total occupied area and relationship feed/brood. The statistical analysis was performed using S.A.S. software and the averages were compared by the Tukey’s test. The occupation percentage with egg-larvae, pupae, honey, pollen, total of brood rearing, total of food and relationship feed/brood did not show difference (P>0.05) among the treatments, and the general average plus its standard error is 21.87 ± 1.14%, 25.86 ± 1.19%, 40.22 ± 2.00%, 10.80 ± 0.68%, 49.00 ± 1.94%, 51.02 ± 1.95%, and 1.55 ± 0.21%, respectively. The colonies that received ration supply containing fat did not increase the percentage of occupied area.  

Keywords: artificial supplementation, canola oil, soybean oil

Introduction

The feeding of the honeybees consists basically of pollen as proteic source and nectar or honey as energy source (Haydak, 1970). The demand of energy, in the lipids form in feeding of larvae a little is known (Haydak, 1970), showing the need of studies in this area.

In maintenance conditions the need of lipids for the honeybees is supplied through the pollen. The amount of fat in the pollen varies in agreement with the species of the plant, being from 1% to 20%, usually not crossing levels of 5% (Lunden, 1954).  

The vegetable fat as source of energy, supplies 2.25 times more energy than the carbohydrate (Cheeke, 1995; Manzano et al., 1995) allowing increasing the energy density of the ration besides to supply essential fatty acids and to serve as vehicle of vitamins. Lipids also promote the economy of calories, due to smaller loss of energy in the digestion process and metabolism, resulting in more available energy to the reproductive processes (Rich, 1980 mentioned by Manzano et al., 1995).     

Degrandi-Hoffman et al. (1989) reported the growing of the brood rearing and the growth of the colony depends on the amount of workers, so will determine the size of the population and additional factors, such as availability of alimentary resources (nectar and pollen), environmental temperature and photoperiod, also influence the reproductive potential of the colonies.

Therefore, it becomes important for the improvement of the production, more studies related to the development of the colonies, with the supply of diets with fats, once a great part of the studies in  honeybee nutrition is related with proteic sources, and no with the energetic sources. 

This research was carried out to evaluate the effect of diets containing oil on the development of Apis mellifera Africanized honeybees colonies. 

Material and Methods

This research was carried out in Apiculture Section of Fazenda Experimental de Iguatemi of Universidade Estadual de Maringá, Brazil from August 2001 to July 2002. We used 15 colonies of Africanized honeybees, housed in beehives of the Langstroth type, and with five replications by treatment submitted monthly to the mapping of the occupied area. It was evaluated three treatments: colonies that received diets with canola oil, diets with soybean oil, both based on the initial ration supplied to chicken (Costa et al., 2001), and colonies that did not receive diet with oil (Table 1). All of the diets were isoproteic. Each colony, inside of its respective treatment was fed twice a week with 15 g of ration, supplied in plastic covers, introduced by the entrance of the hive (Figures 1 and 2). 

Table 1. Percentual composition, chemistry and energy value of the experimental ration formulated for Apis mellifera - based on the initial ration of chickens (%)

BHT
0.010

Limestone
1.320

Soybean Meal 
27.203

Wheat Bran
30.000

Dicalcium Phosphate
1.535

Corn
33.442

Mineral Mixture – chicken
0.500

Oil
5.000

Salt (NaCl)
0.500

Vitamin Mixture – chicken
0.500

Total
100.010

Calculated composition (with base in the values of chemical composition of the raw materials of the rations)

Calcium (%)
1.000

Metabolizable Energy – chicken (Kcal/Kg)
2,725.000

Fiber (%)
5.033

Phosphorus (%)
0.785

Available Phosphate (%)
0.450

Lipids (%)
7.527

Linoleic (%)
3.882

Lysine (%)
1.038

Methionine + Cystine (%)
0.647

Methionine (%)
0.303

Crude Protein (%)
20.000

Sodium (%)
0.242
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Figure 1. Ration supply in colonies of Africanized honeybees
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Figure 2. Superior sight of the beehive containing in its interior plastic cover with ration

For the mapping, the adapted method used was from Al-Tikrity et al. (1971), that consists of the division of the total area of comb, being used a support, in whose lateral there is a stretched wire, forming sections of two cm of side (Figure 3). Each section corresponds to 13 cells. The counting of the available total area was accomplished for the occupation in each comb and of the number of counted sections was considered the percentage of occupied area with brood rearing (egg-larva and worker and drone pupae) and food (honey and pollen) in the beehive, from these data it was obtained the relationship food/brood.
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Figure 3. Technique of mapping of the combs (Al-Tikrity et al., 1971)
The data were analysed in a randomly completely design. The data were submitted to the variance analysis and the averages compared by the Tukey’s test. In all analyses, the significance level was 5%.

Results and Discussion

Initially the formulation of the ration was based on initial ration supplied to chicken (Costa et al., 2001) with 20% of crude protein. This provided a tenor of crude protein on average of 19.66% after bromatological analysis (Silva, 1990).

The averages and standard error of the occupied area (%) with egg-larva, pupae, honey, pollen, total of brood rearing and total of food were 21.87 ( 1.14%; 25.86 ( 1.19%; 40.22 ( 2.00%; 10.80 ( 0.68%; 48.98 ( 1.94% and 51.02 ( 1.94%, respectively.  

The sum of the averages of the occupied area with egg-larva and pupae was 47.73% while the one of honey and pollen was 51.02%. These values were superior in 99.04% for egg-larva and pupa and 155.10% for honey and pollen in relation to the found by Costa et al. (2001) that worked in the same area with rations without oil addition.   

The Table 2 shows that the medium percentages of occupation with egg-larva, pupae, honey, pollen, total of brood rearing and total of food did not present difference (P>0.05) among the treatments.  

Table 2: F Values with their respective probabilities (P), coefficients of variation (CV%) and averages of the occupied area (%) with egg-lava, pupae, honey, pollen, brood rearing and food in colonies of Africanized honeybees colonies in different treatments: ration with canola oil, ration with soybean oil and colonies without ration, from August 2001 to July 2002. Data transformed in arcsine square root x + α with α = 0.5

Variation Search
Egg-larva area
Pupae area
Honey area
Polen area
Brood rearing area 
Food area

Treatments
1.83 P=0.1673
1.26 P=0.2902
2.55 P=0,0845
0.96 P=0.3889
2.00 P=0.1419
2.00 P=0.1419

Month as Covariate
7.17 P=0.0089
10.65 P=0.0016
26.39 P=0.0001
5.50 P=0.0214
17.36 P=0.0001
17.36 P=0.0001

CV %
32.63
28.78
26.17
29.10
22.80
22.15

Ration with 

Canola Oil
0.44 ( 0.029 a1
(19.99 ( 1.91)*
0.52 ( 0.029 a

(27.17 ( 1.99)
0.67 ( 0.034 a

(39.17 ( 3.13)
0.34 ( 0.018 a

(12.00 ( 1.22)
0.77 ( 0.034 a

(48.83 ( 3.17)
0.80 ( 0.034 a

(51.17 ( 3.17)

Ration with Soybean Oil
0.44 ( 0.028 a

(20.15 ( 1.84)
0.48 ( 0.028 a

(23.04 ( 1.92)
0.74 ( 0.033 a

(45.27 ( 3.02)
0.31 ( 0.018 a

(9.99 ( 1.17)
0.73 ( 0.033 a

(44.74 ( 3.06)
0.84 ( 0.033 a

(55.26 ( 3.06)

Colonies 

without Ration
0.51 ( 0.026 a

(25.02 ( 1.76)
0.54 ( 0.026 a (27.32 ( 1.83)
0.63 ( 0.031 a

(36.52 ( 2.88)
0.32 ( 0.017 a

(10.52 ( 1.12)
0.82 ( 0.031 a

(52.96 ( 2.91)
0.75 ( 0.031 a

(47.04 ( 2.91)

¹. Means followed by the same letters are not differ by the Tukey’s test (P> 0.05).

*. Numbers inside the parenthesis are means with there respective standard error.

It can be seen by the Table 2 that the occupation percentage with pollen in the colonies supplemented with ration containing canola oil was 20.12% superior in relation to the colonies that received ration with soybean oil and 14.07% in relation to the control.  

The colonies that received ration containing soybean oil and canola oil when compared to the colonies without ration presented a slight increase in the percentage of occupation of the areas with honey of 23.96% and 7.26%, respectively. This shows that the added supplementation of oil increased the amount of honey.  

Lunden (1954) reported the levels of lipids in the pollen vary among 1 to 20% and that do not usually cross 5%. Through bromatological analysis accomplished with the ration collected from the hive, it was obtained medium levels of lipids of 7.57%. In spite of not existing significant difference (P>0.05) among the treatments, the occupation percentage with honey presented a slight increase for the colonies receiving ration with soybean oil, being able to this being an interesting level of lipids in formulation of ration for honeybees.  

In relation to the percentages of total occupation of brood rearing, the colonies that did not receive ration demonstrated percentage superior in 18.37 and 8.46 when compared to the colonies fed respectively with ration containing soybean and canola oil. The total percentage of food in the colonies no supplemented came inferior to the other treatments. These facts demonstrate that the available natural food in the area was enough for maintenance of those honeybees. 

The use of rations containing fat increased the occupation areas showing the need more studies in that similar area as another parameter of improving the production of beekeeping.

References 

Al-Tikrity, W.S. et al. (1971) A new instrument for brood measurement in a honey-bee colony. American Bee Journal, 111(1):20-21, 26

Cheeke, P.R. (1995) Alimentación y nutrición del conejo. Zaragoza: Acríbia. pp. 429   

Costa, F.M. et al. (2001) Desenvolvimento de colônias de Apis mellifera africanizadas recebendo suplementação proteica. In: Encontro Anual de Iniciação Científica, 10, 2001, Ponta Grossa. Anais... Ponta Grossa: UEPG, 2001, pp. 302-303

Degrandi-Hoffman, G. et al. (1989) Managing colony genetics by grafting and selecting for queens with shorter development times. American Bee Journal, 129(1):717-719

Haydak, M..H. (1970) Honeybee nutrition. Annual Review of Entomology, 15:143-156

Lunden, R. (1954) A short introduction to the literature on pollen chemistry. Svensk. Kem. Tidskr. 66:201-213

Manzano, A. et al. (1995) Óleo de soja e gordura animal na alimentação de eqüinos. Revista da Sociedade Brasileira de Zootecnia, 24(5):788-799

Silva, J.D. (1990) Análise de alimentos: métodos químicos e biológicos. Viçosa: UFV-Imprensa Universitária, pp. 165






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1

