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Abstract

This research was carried out to evaluate the effect of proteic supplementation on the occupied area with brood rearing, food (honey + pollen) and total occupied area in Apis mellifera Africanized honeybee colonies. The treatments were colonies that received a formulated ration with 35% of crude protein, proteic commercial supplement also with 35% of crude protein and colonies that did not receive ration. The medium percentages of occupation were not different among the treatments (P>0.05). The averages and their respective standard error for each variable were: egg-larvae (9.55 ± 0.45%); pupae (14.43 ± 0.77%); drone egg-larvae (0.28 ± 0.07%); drone pupae (0.39 ± 0.09%); honey (5.07 ± 0.39%); pollen (14.93 ± 1.14%); total occupied area (44.65 ± 2.07%); total brood rearing area (24.65 ± 1.20%) and total food area (20.00 ± 1.40%). In the conditions in that the experiment was accomplished, it is noticed that the supply of commercial ration to Apis mellifera Africanized honeybee colonies did not increase the area of brood rearing and mainly food such as honey, making unprofitable its use economically.

Introduction

According to Free (1980), the availability of alimentary resources (nectar and pollen) is in the direct dependence of the environmental conditions, besides the number of workers and the variations of the environmental conditions affect the productive and reproductive aspect of the colonies.  

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

The availability of alimentary resources determines the amount of brood rearing produced (Toledo, 1991). With the increase of brood rearing produced, Filmer (1932) reported that the proportion of pollen gathers and nectar also increase. According to Herbert and Shimanuki (1979) the production of egg-larvae and pupae is mainly certain in function of the amount of protein (pollen) available in the colonies.  

Today, there are some data on the protein sources in the diet of honeybees. Couto and Nogueira-Couto (1988) shown that Africanized colonies fed with rations containing 40% and 30% of crude protein (PB) obtained superior production of honey in relationship the ones that received 20% of PB.

This research was carried out to evaluate the effect of the proteic supplementation on the occupied area with brood rearing, food and total area in Africanized honeybee colonies.

Material and Methods

This research was carried out in Apiculture Section of Fazenda Experimental de Iguatemi, Universidade Estadual de Maringá, Brazil from September 2000 to August 2001. Fifteen colonies of Africanized honeybees were used, housed in beehives of the Langstroth type, with five replications by treatment. They were divided in three treatments: colonies that received a ration formulated with 35% of crude protein (Table 1) based on the initial ration for chicken, colonies that received a commercial ration with 35% of crude protein and colonies did not receive proteic diet - Table 2. Each colony was fed with 15 g of ration, twice a week.

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

Sugar
10.000

Limestone
1.360

Samprosoy 90
29.960

Dicalcium Phosphate
1.470

Wheat Bran
35.720

Corn
20.000

Mineral Mixture – chicken
0.500

Salt (NaCl)
0.500

Vitamin Mixture – chicken
0.500

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  -chicken (Kcal/Kg)
2,435.000

Fiber (%)
3.054

Phosphorus (%)
0.810

Available Phosphorus (%)
0.450

Lipids(%)
2.102

Linoleic (%)
0.736

Lysine (%)
1.970

Methionine+Cystine (%)
0.990

Methionine (%)
0.120

Crude Protein (%)
34.900

Sodium (%)
0.220

 Table 2. Percentual composition of the proteic supplementation *

 Lactose 
25.00

Crude Protein  
35.00

Humidity 
6.00

Ethereal Extract 
1.00

Calcium 
1.00

Phosphorus
0.30

Sodium   
0.35

Lysine  
0.81

Methionine 
0.26

Fiber
1.00

Metabolizable Energy (Kcal/Kg)
3,800.00 

* Composition:  Dried skim milk, dried whey, soybean protein, sugar, palatabilizant, antioxidant, vitamin complex.  

The method used, for mapping area of brood rearing, food, and total area, was that of Al-Tikrity et al. (1971) adapted, which the combs of each beehive, were put in a wood support with a wire frame, forming squares with area of 4 cm2 for mapping of the busy areas for eggs + larvae, worker pupae, honey, pollen, eggs + larvae and drone pupae. The colonies were mapped every 60 days by 12 months.   

The data were analyzed in a randomly completely design and submitted to the variance analysis and the averages compared by the Tukey’s test. In all analyses, the significance level was of 5%.

Results and Discussion    

The Table 3 shows the medium percentages of occupation with egg-larva, pupae, honey and pollen were not different among the treatments (P>0.05). The averages and standard error of the occupied area in percentage with egg-larva, pupae, honey and pollen were 9.55 ± 0.45; 14.43 ± 0.77; 5.07 ± 0.39; 14.93 ± 1.14, respectively.

Table 3. F Values with their respective probabilities (P), coefficients of variation (CV%) and averages of the occupied area (%) with egg-larva, pupae, honey and pollen in Africanized honeybee colonies in different treatments: ration formulated with 35% of rude protein - PB, commercial ration with 35% of crude protein and colonies did not receive proteic diet, from September 2000 to August 2001. Data transformed in arcsine square root x + α with α =0.5 

variation Search 
Egg-larva area
Pupae area
Honey area
Pollen area

Treatments
1.36  P=0.2618
1.18  P=0.3128
0.44  P=0.6480
0.43  P=0.6541

Month as Covariate
6.36  P=0.0135
0.89  P=0.3469
8.88  P=0.0037
1.12  P=0.2934

CV%
23.66
32.42
34.32
43.83

35% PB formulated
0.33 ( 0.10  a      (10.82 ( 0.97)
0.39 ( 0.13  a     (15.23 ( 1.58)
0.24 ( 0.08 a    (5.56 ( 0.74)
0.40 ( 0.15  a     (16.13 ( 1.76)

35% PB commercial
0.30 ( 0.07 a      (8.72 ( 0.69)
0.35 (  0.14  a     (12.97 ( 1.41)
0.22 ( 0.08 a     (4.83 ( 0.59)
0.36 ( 0.21  a     (14.84 ( 2.52)

Colonies without ration
0.31 ( 0.07 a¹     (9.10 ( 0.62)*
0.40 ( 0.09  a    (15.09 ( 0.96)
0.22 ( 0.08  a    (4.82 ( 0.70)
0.37 ( 0.13  a     (13.81 ( 1.52)

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

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

The sum of average of the occupied area with egg-larva and pupa was 23.98% while the one of honey and pollen was 20.00%, agreeing with Núñez (1974) that reported, in Africanized honeybee colonies the fast food conversion in brood rearing, in other words, larger multiplication capacity with little food store. In spite of difference does not exist among the treatments, it can be seen by the Table 3, a light increase in the occupation of egg-larvae areas (24.08%), pupae (17.42%), honey (15.11%) and pollen (8.70%) in treatments with formulated ration containing 35% of crude protein in relation to the commercial ration containing 35% of crude protein, increasing directly the brood rearing production, consequently, of food, agreeing with Free (1967) and Tood and Reed (1970).  

The colonies that received the commercial ration presented a decrease in egg-larva occupation (4.18%), pupa (14.05%), honey (0.20%) and pollen (7.46%) in relation to the control that did not receive ration. However, the formulated ration provided increase in the egg-larva occupation (18.90%), pupae (0.92%), honey (15.35%) and pollen (16.80%) also in relation to the control. We can observe that the proteic supplementation became economically unviable for not present a increase in the occupation area and high costs with feeding and handling. 

The averages and standard error of the occupied area with egg-larva and drone pupae were 0.28 ± 0.07 and 0.39 ± 0.09, respectively, so there also was not difference (P>0.05) in the occupation of those areas among the treatments. This experiment was accomplished at that time of food abundance, spring and summer, in which, usually great amount of males should exist. In practice, this did not happen, probably for the high density of colonies in the area, increasing the competition and the nutritional needs.  

The Table 4 shows the medium percentages of occupation with brood rearing (egg-larva + worker and drone pupae), with food (honey and pollen) and total area were not different among the treatments (P>0.05). The averages and standard error of the occupied area (%) with brood rearing, food and total area was 24.65±1.20%; 20.00±1.40% and 44.65±2.07%, respectively. These data confirm the observations of Free (1967) and Tood and Reed (1970). However, according to Winston (1987) the appraised colonies in this experiment would not be considered productive, because according to him these colonies should have an occupation of 59.17% of the available total area for being considered productive.

Table 4. F Values with their respective probabilities (P), coefficients of variation (CV%) and averages of the occupied area (%) with brood rearing (egg-larva + worker pupae and drones), with food (honey and pollen) and total area in Africanized honeybee colonies in different treatments: ration formulated with 35% of rude protein - PB, commercial ration with 35% of crude protein and control, from September 2000 to August 2001. Data transformed in arcsine square root x + α with α =0.5

Search variation
Brood rearing area
Food area
Total area

Treatments
1.27  P=0.2862
0.46  P=0.6352
0.97  P=0.3818

month as Covariate
1.32  P=0.2530
2.36  P=0.1284
1.79  P=0.1850

CV(%)
26.95
40.20
29.15

35% PB

formulated
0.54 ( 0.16 a

(27.00 ( 2.51)
0.44 ( 0.15 a

(21.69 ( 2.26)
0.69 ( 0.19  a

(48.69 ( 3.78)

35% PB

commercial
0.48 ( 0.15 a

(22.38 ( 2.06)
0.43 ( 0.22 a

(19.68 ( 2.92)
0,67 ( 0,09  a

(42.05 ( 3.93)

Colonies without ration
0.51 ( 0.10 a¹

(24.57 ( 1.51)*
0.44 ( 0.15 a

(18.62 ( 2.05)
0.72 ( 0.21  a

(43.20 ( 3.00)

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 noticed a light increase in occupied area with brood rearing (20.64%), food (10.21%) and total area (15.80%) in treatment with formulated ration containing 35% of crude protein in relation to the commercial ration containing 35% of crude protein (Table 4).  

The colonies that received the commercial ration presented a decrease in occupied area with brood rearing (8.91%), food (5.70%) and total area (2.66%) in relation to the control. However, the formulated ration provided an increase in the occupation of brood rearing, 9.90%; food, 16.49%; and total area, 12.71% (Table 4).  

The supply of proteic supplementation did not influence the occupied area with brood rearing and food. The supply of the commercial ration did not increase the development of the colonies, turning its use economically unviable. However, the formulated ration provided a slight increase in occupied area of the colonies. So, it indicates that it would be more advantageous and economical for the producer to formulate a ration or to consult an Animal Scientist commercially instead of acquiring it.
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