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Abstract

The correlation between different between (sizes, processes etc) is a phenomenon which is frequently found in nature. If it exists between two sizes, then a change of any of the two for a particular value brings about the change of the other property. The correlation between two biological properties is an extremely important part  of the quantitative genetic analysis by one. Applying the correlation and regression analyses, it is possible to quantify and determine a direction of different coefficients. In bee selection a bee colony is a unit and serves as a source of the larges number of information. Observing the quantity of cells, pollen and honey during a spring and summer bee inspection  on a site on the territory of East Serbia, from the information gathered by a visual observation of the cell surface, honey and pollen on the honeycomb base which was marked from 1 to 10 (percentage occupancy on the honeycomb base),were obtained the data obtained by observing 50 bee colonies during the spring inspection, the correlation coefficient between the cell surface occupied by honey (rf=0.18),as well as between the cell surface and pollen (rf=0.93) was calculated. From the data obtained during the autumn inspection it can bee seen that there is also a correlation between cells and honey (rf=0.64) as well as between cells and pollen (rf=0.16). The regission coefficient was also calculated from which it can bee seen that the increase of pollen quantitaties by 1% brings about the increase of cells by 1.96%,wherase the increase of honey quantities by 1% brings about the increase  of cells by 0.09% in spring. Moreover, the increase of pollen quantities by 1% brings about the increase of pollen quantities by 1% brings  about the increase of cells 0.40%,whereas the increase of honey quantities by 1% brings about the increase of cells 0.20% in autumn. In the same way cell quantities influence the intake of nectar and pollen  : the increase of cells by 1% in spring brings about the increase of the intake of nectar by 0.37% and pollen by 0.44%.in autumn, the increase the intake of nectar by 2.06%and pollen by 0.06%.Apart from biological characteristics of bees, external factors also have a share of the intake of nectar and pollen. 

Introduction

A melliferous bee (Apis mellifera) falls into a group social insects in which each bee colony is based on instincts, reflexes and precise genetic control with the aim of the same bits a particular habitat, has a specific genetic structure and among whose members there are reproductive relationships which result in the exchange, that is, flow of genes (Mayr, 1988).Each biological species has a specific population structure.

All relationships within a bee colony are based on natural instincts which are genetically determined and activated by pheromones which affect the physiology and behaviour of other individuals.

The genetics structure of an organism population is characterized by a specific frequency of particular types of traits, that is, genes and their alleles which determine the development of the traits. We can carry out an analysis of the genetic structure of a population by using different characteristics like qualitative or quantitative traits

A connection between different properties is a phenomenon frequently found in nature. If the connection exisits between different biological properties is a very important part of the quantitative genetic analysis.

A correlacion between two biological properties can basically be rectilinear and curving and depends  on a type of property variability.The presence of fenotype  correlation between two properties can easily be determined by measuring tneir values in each specimen.

Regression coefficient is a parameter which is widely used in genetic reasearches and, like correlation coefficient, shows a conection between two different properties but ,in contrast to corelacion coefficient, exspresses a conection among properties in named units. Fertility, behaviour, length and other traits are quantitative characteristics and they can be manifested in various ways. Their manifestacion depends both on genotypes and specific conditions of the environment. It has been proved that the development of many phenotype traits in a melliferous bee depends on the level and quality of food .Moreover, the quantity of food affects the development of a bee colony. In contrast to other animals, bees supply themselves with food and, in their distinctive way, distribute it on the honeycomb base. Is there a correlation between the quantities of honey and pollen taken in and the needs of a bee colony for food and the quantity of cells, pollen and honey. Cale and Goven (1956) found that the intensity of laying eggs and the quantity of collected honey are highly correlative (r=0,70). Farrar (197) came to a conclusion that the intensity of laying eggs affects the quantity AAA of collected honey.

The correlation between traits is a result of a complex mutual relationship between genotypes and the environment.

Materials and methods

The aim of this research has been to observe the surface of cells, honey and pollen on the honeycomb base in 50 colonies during summer and autumn and to evaluate the quality of these traits with marks from 1 to 10.

Correlation coefficient and regression coefficient have been calculated by using the biometric method. Standard statistical techniques of calculating basic statistical parameters shown in literature have been used (D.Marinkovic et al., 1987)

Results

Observing a bee colony during the spring and autumn inspection and considering it as a single organism with its distinctive traits (the surfaces of the honeycomb base occupied by a cell honey and pollen), we have obtained the following results showing us to which extent there is a correlation among the aforementioned traits.

During the spring inspection the mark for a cell ranges from 2.4 to 6.6(4.226 on average), from 1 to 11 for honey (3.968 on average) and from 0.1 to 2.4 for pollen (0.94 on average).

During the autumn inspection the mark for a cell ranges from 0.7 to 4.1(2.066 on average), from 1.3 to 13 for honey (5.88 on average) and from 0 to 1.1 for pollen (0.294 on average).

During spring correlation coefficient (rf) between the surfaces occupied by a cell and honey is 0.18, whereas between a cell and pollen is 0.93. During autumn correlation coefficient (rf) between the surfaces occupied by a cell and honey is 0.64, whereas between a cell and pollen is 0.16.In the course of both observations, determination coefficients for each correlation relationship have been calculated by using variance analysis and their values are. Nondetermination or alienation coefficients have also been calculated and their values are. (Table. 1)

Table 1. Correlation coefficient, correlation standard error, determination and nondetermination coefficients


spring
autumn


Cell x pollen
Cell x honey
Cell x pollen
Cell x honey

Rf
0.93
0.18
0.16
0.64

Srf
0.04
0.13
0.13
0.08

r2
0.86
0.03
0.03
0.41

k2
0.14
0.97
0.97
0.59

In contrast to correlation coefficient, regression coefficient expresses the size of a connection in the named units.

By using a particular statistical procedure (regression analysis) have been obtained two regressive coefficients (b) between two properties by means of which the connection between the properties by means of which the connection between the properties x and y is expressed. Those are bxy and byx, whereat the first coefficients signifies a value for which x property will change when y property changes by one, whereas the other one the size of the change of y after the change of x by 1.

In spring regression coefficients between a cell and honey and whereas between a cell and pollen are shown in table 1.

Spill graphic is shown in the Figures (Figures 1, 2, 3, 4).

Figure 1. Brood x pollen (autumn) 
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Figure 2. Brood x honey (autumn)
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Figure 3. Brood x pollen (spring)
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Figure 4. Cell x honey (spring)
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Discussion

Finding and studying correlative connections between different biological properties is an extremely important part of the quantitative genetic analysis. By applying correlation and regression analyses, it is possible to quantify and determine the course of changes of correlatively connected properties by using different coefficients. Furthermore, by applying biological methods it is also possible to determine the nature of the casual connection between them.

On the basis of the collected and processed data, it can be seen that both in spring and autumn there is a correlation between the surface of a cell and honey as well as between the surface of a cell and pollen on the honeycomb base. F distribution obtained by variance analyses supports the idea that is a connection between the observed properties.

The values of correlation are different between characteristics during two observations, also there are big varies between their standard errors. The coefficient of determination also shows that there is different influation of the properties x, that shows the influence of different factors to the properties y and that there is indirect correlation between them.

Regression coefficient shows the values of relations between two different characteristics. The different characteristics of regression coefficient (bxy and byx) have been obtained by analyses of regression, which shows the relation between properties x and y during spring and autumn (table 2). Spill graphics (pictures 1, 2, 3 and 4) show that different characteristics are weaker dependents.
Table 2. Regression coefficient brood x pollen and brood x honey


spring
autumn


Brood x pollen
Brood x honey
Brood x pollen
Brood x honey

bxj
1.96
0.09
0.4
0.20

bjx
0.37
0.37
0.06
2.06

Conclusion

On the basis of the obtained data it can be concluded that there is a correlation between the surface of a cell and pollen as well as between the surface of a cell and honey on honeycomb base  but there is the influence on that correlation.
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