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Abstract

 This research was carried out to evaluate the royal jelly production in Apis mellifera Africanized honeybee colonies receiving isoproteic (30%) and isolipide (5%) supplementation. This experimental period was accomplished from October 2002 to January 2003. The treatments were colonies that received ration containing soybean oil, sunflower oil and colonies that received ration without oil. We used fifteen mini-hives (nucs) with five replications by treatment. Each nuc was fed with 20 g of ration twice a week. The larvae acceptance in inferior bar was greater (P=0.0073) for the treatment containing sunflower oil (5.60 ± 0.37) than the treatment containing soybean oil (4.11 ± 0.38) and the control (4.21 ± 0.38). The total royal jelly produced by colony was higher (P=0.0061) in colonies that receiving sunflower oil (2.23 ± 0.14 g – 28.79%) than that receiving soybean oil (1.93 ± 0.14 g) which did not differ of colonies control (1.57 ± 0.15 g). The average of royal jelly deposited by cup (P=0.0086) was higher in control treatments than the others. The average number of larvae acceptance in top bar (5.13 ± 0.23), the total number of larvae acceptance by colony (9.78 ± 0.42) and the percentage of larvae acceptance (32.62 ± 1.41%) did not differ among the treatments. In conclusion, the ration supply with sunflower oil increase the royal jelly produced by colony.

Introduction

The royal jelly is a product of the honeybees thoroughly recognized by its valuable chemical composition, which is rich in mineral, amino acids, lipids, carbohydrates, vitamins and other unknown substances (Silva, 1996).

The royal jelly is used as food by the queens during their larval and adult life, as well as for the worker larvae and drones until the third day of larva. It is synthesized during the digestion of the pollen. It can be described as a cream milky, strongly acid, and highly nitrogenous and with characteristic odor (Schmidt & Buchmann, 1997). The royal jelly is produced by the nurse bees with five to 12 days of age (Haydak, 1970).

It was not found differences in amount of cups accept nor in amount of royal jelly produced by cup, using hives from two nests with ten frames each, comparing with mini-hive, built from two nucleus with five frames each (Santos & Message, 1984).

Other advantages were observed in the use of mini-hives, as for instance, the fact of one hive can be divided in two mini-hives, being smaller the invested capital. The used area has capacity to shelter the double of colonies, the handling of the Africanized colony facilitated and it is very easy to control the defensives of the honeybees when necessary (Santos & Message, 1984).


Toledo (1997) evaluated the production of royal jelly with workers offspring of inseminated queens and concluded that Carniolan honeybees had higher acceptance of larva and higher production of royal jelly than Africanized honeybees inseminated with Italian males and of Africanized honeybees and Italians inseminated with Italian males and Africanized males, respectively. However, Mouro (1998) ended that Africanized honeybees when selected, so much for the royal jelly production as for the honey production, they were shown more effective in the royal jelly production, when compared with Carniolan honeybees, recommending the selection of the most productive colonies for the royal jelly, as an efficient measure to increase the production. It happens due to genetic variability of our natural hives of Africanized honeybees.


The pollen represents the main source of proteins, lipids, minerals and necessary vitamins to the metabolism of the honeybees, and, with the nectar, they constitute their basic feeding (Chalmers, 1980).

Couto (1984) reported that the supply of rations of cereals meal, rich in proteins, are accepted by honeybees and can act as pollen supplement and she concluded that a ration with 30% of protein was more acceptable for the honeybees.


This research was carried out to evaluate the royal jelly production in Africanized honeybee colonies Apis mellifera receiving proteic supplementation with high level and low level of polyunsaturated fatty acids. 
Material and Methods

This research was carried out in Apiculture Section of Fazenda Experimental de Iguatemi, Universidade Estadual de Maringá-UEM, from August 2002 to February 2003. 15 colonies of Africanized honeybees were settling down in beehives in mini-hive system, with five replications by treatment submitted to the grafting larva for royal jelly production. Three treatments were evaluated: colonies that receive diets with sunflower oil (high concentration of polyunsaturated fatty acids); diets with soybean oil (low concentration of polyunsaturated fatty acids), both based on the rations for laying hens (Table 1), and colonies that did not receive diet with oil, control (Table 2). All of the diets were isoproteic. Each colony was fed twice a week with 10 g of ration, supplied in plastic covers, introduced in the entrance of the beehives. 
Table 1. Percentual composition, chemistry and energy value of the experimental ration formulated containing vegetable oil - based on the ration for laying hens (%)
	Samprosoy 90™ (Ceval)
	  25.200

	Wheat Bran
	  25.000

	Corn
	  26.360

	Sugar
	  15.000

	Oil
	    5.000

	Limestone
	    2.170

	Salt (NaCl)
	    0.500

	Dicalcium Phosphate
	    0.260

	DL- Methionine
	    0.200

	L-Lysine
	    0.100

	Mineral Mixture – laying hens
	    0.100

	Vitamina Mixture – laying hens
	    0.100

	BHT
	    0.010

	Total
	100.000

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

	Calcium (%)
	       1.001

	Metabolizable Energy - laying hens (EM Kcal/Kg)
	       2,968.000

	Fiber (%)
	       2.739

	Phosphorus (%)
	       0.485

	Available Phosphate (%)
	       0.192

	Lysine (%)
	       1.725

	Methionine+Cystine (%)
	       1.033

	Methionine (%)
	       0.300

	Crude Protein (%)
	     29.650

	Sodium (%)
	       0.216


Table 2. Percentual composition, chemistry and energy value of the experimental ration formulated control, without vegetable oil - based on the ration for laying hens (%)  

	Samprosoy 90™ (Ceval)
	  25.200

	Wheat Bran
	  25.000

	Corn
	  31.360

	Sugar
	  15.000

	Oil
	    0.000

	Limestone
	    2.170

	Salt (NaCl)
	    0.500

	Dicalcium Phosphate
	    0.260

	DL- Methionine
	    0.200

	L-Lysine
	    0.100

	Mineral Mixture– laying hens
	    0.100

	Vitamina Mixture – laying hens
	    0.100

	BHT
	    0.010

	Total
	100.000

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

	Calcium (%)
	       1.002

	Metabolizable Energy – laying hens (Kcal/Kg)
	       2,723.000

	Fiber (%)
	       2.837

	 Phosphorus (%)
	       0.499

	Available Phosphate (%)
	       0.197

	Lysine (%)
	       1.737

	Methionine+Cystine (%)
	       1.050

	Methionine (%)
	       0.309

	Crude Protein (%)
	     30.075

	Sodium (%)
	       0.218


The method used for royal jelly production was the mini-hive system, for the handling easiness and of controlling the defensiveness of the honeybees, for the best use of smaller hives (nucs) and, mainly, for does not exist difference among their production compared with hive, (Santos & Message, 1984). The mini-hives are composed by two nucs overlapped, being taken apart for a queen excluder. The inferior nucleus had five combs and the superior four plus a frame with superior and inferior bars.
The colonies received supplemental feeding (water + sugar) and also the proteic supplementation in each grafting.

The larvae intended to the grafting were removed of five colonies supplying of larvae, which were composed by nest, with ten combs each.

Every ten days it was accomplished practices of handling of combs in mini-hives, changing two sealed brood of the inferior part to the superior part, for two empty combs that passed to the inferior part. This handling of combs is made with the objective of maintaining the largest amount of young workers, or nurse honeybees in contact with the grafted larvae.

Periodically, it took place revisions in the colonies, in order to detect some factor that could affect the productivity of the honeybees.

Frames with bars had 28 acrylic cups, 14 in superior bar and 14 in the inferior bar, with thickness of 1.2 cm.

The collection of royal jelly was made up to 72 hours after each grafting and stored in plastic pots in freezer.

Results and Discussion

The number of observations for all evaluated parameters was 367.  

The Table 3 show the acceptance of larvae in superior bar (P=0.3610), the total acceptance of larvae for colony (P=0.1298) and the percentages of acceptance of grafted larvae (P=0.1177) did not present differences among the treatments, being above the general averages and their standard error for each one of the variables analyzed: 5.14 ± 0.23; 9.78 ± 0.42; 32.62 ± 1.40, respectively.  

Table 3. F Values of with their respective probabilities (P), coefficients of variation (CV%), averages and respective standard error of larvae acceptance in the superior bar and inferior bar, larvae acceptance by colony, acceptance of grafted larvae (%), royal jelly produced by colony (g) and amount of royal jelly produced by cup (mg) in colonies of Apis mellifera Africanized honeybee receiving supplementation in the different treatments containing soybean oil, sunflower oil and ration without oil.  

	Variation 

search

 
	Larvae acceptance in superior bar
	Larvae acceptance in inferior bar
	Larvae acceptance by colony
	Acceptance of grafted larvae

 (%)
	Royal jelly produced by colony (g)
	Average of royal jelly produced by cup (mg)

	Treatments
	1.02 P=0.3610
	4.98 P=0.0073
	2.05 P=0.1298
	2.15 P=0.1177
	5.18  P=0.0061
	4.82  P=0.0086

	CV%
	85.20
	89.35
	49.26
	64.78
	83.62
	56.67

	Ration with soybean oil 
	4.78 ( 0.40 a**

[121]
	4.11 ( 0.38  b


	2.70 ( 0.13 a1  

(8.88 ( 0.73)*
	0.50 ( 0.03 a

(29.61 ( 2.44)
	1.57 ( 0.15  b
	158.23 ( 9.14  b

	Ration with sunflower oil
	5.56 ( 0.39 a

[124]
	5.60 ( 0.37 a


	3.06 ( 0.13 a

(11.17 ( 0.72)
	0.60 ( 0.03 a

(37.23 ( 2.40)
	2.23 ( 0.14 a
	175.82 ( 9.03 ab

	Ration without oil
	5.06 ( 0.40 a

[122]***
	4.21 ( 0.38  b
	2.87 ( 0.13 a

(9.27 ( 0.73)
	0.54 ( 0.03 a

(30.90 ( 2.43)
	1.93 ( 0.14 ab


	198.21 ( 9.11 a


¹. Averages followed by the same letters, in the same column, do not differ amongst themselves (P>0.05).

*. Numbers between parentheses indicate the averages without transformation and their standard error.  

**. Averages without transformation.
***. Values among brackets indicate the number of observations.

However, the larvae acceptance in inferior bar (P=0.0073), the royal jelly produced (g) by colony (P=0.0061) and the average of royal jelly produced by cup in milligrams (P=0.0086) presented differences (Table 3). The colonies that received ration with sunflower oil were superior to the others for the variable larvae acceptance in inferior bar. Analyzing the royal jelly produced by colony (g), the ones that received ration with sunflower oil had greater production, however did not differ (P>0.05) of the ones that received ration without oil, but differed (P=0.0061) of the ones that received ration with soybean oil. The royal jelly produced by cup (mg) it did not present difference (P>0.05) between treatment control (ration without oil) in relation to the treatment with sunflower oil, however it was different (P=0.0086) of the treatment with soybean oil. In spite of the average of royal jelly deposited by cup was superior for the colonies that received ration without oil, the royal jelly produced by colony presented for these, it was not superior.

The medium values obtained for number of larvae accepted for colony were 9.78 ± 0.42; for percentage of acceptance of grafted larvae 32.62 ± 1.40%; for the total of royal jelly produced by colony were 1.91 ± 0.08 g and the average of royal jelly deposited by cup of 177.46 ± 5.30 mg. In earlier experiment accomplished at the same place, Toledo et al. (2002) did not find differences for all parameters mentioned above. The data found in this research agree with them obtained by Toledo et al. (2002) for the variables total larvae acceptance by colony and percentage of acceptance of grafted larvae (%), however differ of these authors in the variables total of royal jelly produced by colony (g) and average of royal jelly produced by cup (mg) as it can be observed in the Table 3.

According to Sales et al. (2002) the total of larvae acceptance by colony and the acceptance of grafted larvae (%) was superior to the ones that received ration with oil, but the total of royal jelly produced by colony (g) and the average of royal jelly produced by cup (mg) did not present differences among the treatments. However, in this experiment we found the inverse: the total of larvae acceptance by colony and the acceptance of grafted larvae (%) did not present differences (P>0.05) among the treatments, so the royal jelly produced by colony (g) and the royal jelly produced by cup (mg) presented differences.

Relacionando os resultados encontrados por Toledo & Mouro (1999) com os obtidos neste experimento pode-se verificar que a porcentagem de aceitação de larvas no período de novembro de 1997 a março de 1998 foi 57.57% maior ao encontrado no período de outubro de 2002 a fevereiro de 2003 neste trabalho. As diferenças encontradas podem ser explicadas por eventuais falhas no manejo ou pelo fato de que as abelhas utilizadas pelos autores acima foram selecionadas para produção, enquanto que neste experimento as abelhas apresentavam grande variabilidade genética para a produção de geléia real, e os enxames tiveram origens diferentes, porém todos de abelhas africanizadas.

Comparing the values reported by Mouro & Toledo (1997), in an earlier experiment accomplished at the same place of this research, from September 1996 to March 1997 was verified the percentage of larvae acceptance was 20.22% greater than October 2002 to February 2003. Relating the results found by Toledo & Mouro (1999) with them obtained in this experiment can be verified that the percentage of larvae acceptance from November 1997 to March 1998 was 57.57% greater than that found from October 2002 to February 2003. The found differences can be explained by eventual flaws in the handling or for the fact that the honeybees used by the authors above were selected for production, while in this experiment the honeybees had a great genetic variability for the royal jelly production, however all of them were Africanized honeybees.

The ration supply with sunflower oil can increase the total of royal jelly produced by colony (g) in 28.79%.  
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