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Abstract 
 
The purpose of this paper is to verify if the genes that determine the colour of lamb pelts of Karakul type influences the 
milk production. In other words, we have seen if the lamb pelt colours are associated with characters related to milk 
production. The biological material was composed of sheep population belonging to the Botosani Karakul breed. Sheep 
of the six colour varieties of this breed were taken in the experiment. The experimental conditions were assured equally 
for all sheep varieties. The first mathematical processing is a statistical description of the data depending on colour 
groups. The statistical description refers to the calculation of statistical parameters (average, standard deviation etc.). 
The average variation of colour groups was graphically represented. The representation was made also as a histogram 
depicting the standard deviation, too. The variance analysis was performed. Two homogeneity tests of variance are 
used to see the legitimacy of the analysis of variance: Leaven and Brown- Forsthe; the relation between average and 
standard deviation was graphically represented to see if it is linear. Comparative analysis of averages was done with 
different test: LSD, Sheff, Newman-Keuls, Duncan, Tukey. Data processing was performed with a statistical program. 
Analysis of variance shows that, in general, the colour of hair fibre does not significantly influence the milk production. 
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INTRODUCTION 
 
Currently, in the world, the sheep breeding is 
generally made trough the specialization on a 
certain production type: meat, wool, milk and 
lamb pelts. Rarely, the focus is on mixed 
production types even if between the segments 
of production metabolism were not found 
antagonistic relations (Taft  et al., 1997, Buzu, 
2012). 
The Botosani Karakul breed is specialized for 
lamb pelt production, which, besides the 
physical and morphological of their curling 
(shape and size of curls, quality and lustre of 
hair fibres) it is appreciated for the colours of 
the hairy coating of lamb pelts, too (black, 
greyish, brown, gray, pink and white) (Filote et 
al., 1966; Niga et.al., 1989). But this breed is 
exploited also for the milk production. 
Originating in Asia, Karakul sheep is 
considered a breed with a lower milk 
production (especially in black variety) 
compared to other sheep breeds. At the 
Research and Development Station for Sheep 
and Goat Breeding Popauti-Botosani several 

experiments were carried out on creating a 
mixed production line (milk – lamb pelts), in 
particular in coloured varieties showing 
promising results. The specialty literature 
presents an association between milk 
production and colour (milk production of 
greyish sheep is superior to the other colour 
varieties). (Filote and Filote, 2002) 
In the context of these statements, the purpose 
of this paper is to verify if the genes that 
determine the colour of lamb pelt in Karakul 
lambs can influence the milk production. The 
hypothesis is to be verified. In other words, we 
want to see if the hair fibre colours of lamb 
pelts are associated statistically with milk 
production in order to use this association in 
making decisions regarding the sheep selection 
for increasing the milk production in this 
breed. 
 
MATERIALS AND METHODS 
 
The biologic material is composed of Botosani 
Karakul sheep belonging to the population 
from Research and Development Station for 
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Sheep and Goat Breeding Popauti. Sheep of all 
colour varieties of this breed were taken in 
experiment. Experimental conditions were 
ensured equally to all varieties within this 
investigational approach. 
The statistical parameters used in experiments 
were taken from common mathematical 
statistics (average, standard deviation, variance, 
standard error etc.) (van Vleck, 1987; Sandu, 
1995). 
Statistical processing was performed according 
to the calculation methodology of the software 
STATISTICA 8.0 (developed by the 
manufacturer StatSoft, 1984-2002). 
 
Database description. The data were 
systematized in a file: File MilkProd. 
The file contains a database with the following 
fields: 
• Colour;  
• Lactation period (days);  
• Milk production (liters). 
 

 
Figure 1. File MilkProd 

 
Data processing 
The first statistical processing is statistical 
description of the data on colour groups. The 
statistical description refers to the calculation 
of statistical parameters: average (mean), 
standard deviation, variance, standard error and 
so on. 
The variation of averages in colour varieties is 

plotted. In addition the representation is made 
in histogram form depicting the standard 
deviation, too. 
The variance analysis is carried out. To see the 
legitimacy of variance analysis two tests of 
variance homogeneity are performed: Leavene 
and Brown-Forsthe. The relationship between 
average and standard deviation is represented 
graphically to see if this relationship is linear. 
The comparative analysis of averages is made 
by the tests: 
• LSD; 
• Sheff;  
• Newman-Keuls; 
• Duncan; 
• Tukey. 
Data processing was performed with 
STATISTICA software. 
 
Abbreviations used in the Data Base File: 
• Colour – colour variety; 
• LactPer – lactation period; 
• Milkprod – milk production; 
• KN - Black Karakul; 
• KA - White Karakul; 
• KM - Brown Karakul; 
• KR - Pink Karakul; 
• KS - Gray Karakul; 
• KB - Greyish Karakul. 
 
RESULTS AND DISCUSSIONS 
 
The statistic parameters for the character Milk 
production in colour varieties of Karakul sheep 
are shown in Table 1. This file contains the 
following fields: colour variety, milk 
production average, individual number, 
standard error. Last article includes statistical 
indicators on the entire population. 
 

Table 1. Descriptive statistics 
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The table 2 presents the variance analysis for 
the character Milk production in colour 
varieties of Karakul sheep breed. ANOVA 
shows no significant differences in milk 
production among the colour varieties  
To validate the ANOVA test it is necessary that 
the populations to be homogeneous. This 
validation was done by homogeneity tests 
(Leaven, Brown-Forsythe). 

The table 3 illustrates the homogeneity of 
dispersions by the Leaven test. They are 
homogeneous, so that the variance analysis is 
legitimate. 
The table 4 illustrates the homogeneity of 
dispersions by the Brown-Forsythe test. They 
are homogeneous, so that the variance analysis 
is legitimate. 
 

 
Table 2. Variance analysis 

 
 

Table 3 The Levene test for variance homogeneity 

 
 

Table 4. The Brown-Forsythe test for variance homogeneity 

 
 

The figure 2 is a graphical representation of the 
statistical parameters of milk production in the 
colour varieties of Karakul breed. The chart 
shows that the highest milk production is 
obtained from sheep of greyish variety (KB) 
and the lowest from sheep of brown variety. 
The chart below shows that the average and 
standard deviation are not correlated and 
therefore the variance analysis is legitimate 
(fig. 3). Because the points on the chart mean-
dispersion do not align to regression line, it 
results that the variance analysis carried out is 
valid. 
 
 
 
 
 
 
 

Categ. Box & Whisker Plot:    MilkProd
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Figure 2. Histogram regarding variation of average 

depending on colour varieties 
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Scatterplot: Means vs. Standard Deviations (each point represents a group)
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Figure 3. The relationship between average and standard 

deviation 
The figure 4 configures averages and standard 
deviations for milk production in colour 
varieties of Karakul sheep. 
The following analysis of the paper compares 
the milk productions among all colour varieties. 
The table 5 presents the analysis of differences 
between averages concerning lactation period 
in colour varieties of Karakul sheep (according 
to LSD test). 
The table 6 presents the analysis of differences 
between averages concerning lactation period 
in colour varieties of Karakul sheep (according 
to Scheffe test). 

The table 7 presents the analysis of differences 
between averages concerning lactation period 
in colour varieties of Karakul sheep (according 
to Newman Keuls test). 
The table 8 presents the analysis of differences 
between averages concerning lactation period 
in colour varieties of Karakul sheep (according 
to Duncan test). 
The table 9 presents the analysis of differences 
between averages concerning lactation period 
in colour varieties of Karakul sheep, according 
to Tukey test for unequal groups. 
 

Plot of Means and Conf. Intervals (95,00%)
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Figure 4. Average variation of milk production in colour 

varieties 
 

Table 5. The LSD test for significance of difference between averages 

 
 

Table 6. The Scheffe test for significance of difference between averages 
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Table 7. The Scheffe test for significance of difference between averages 

 
 

Table 8. The Duncan test for significance of difference between averages 

 
 

Table 9. The Tukey test for significance of difference between averages 

  
 
The test results show that, in general, the milk 
production differences among the sheep groups 
composed by their affiliation to the colour 
varieties are not significant. However, some 
tests (LSD and Duncan) shows that the 
differences between greyish (KB) and brown 
(KM) varieties on milk production present 
statistical assurance. 
 
CONCLUSIONS 
 
The analysis of variance in Karakul sheep 
breed shows that the determinant genes of wool 
fibre colour does not significantly influence the 
milk production. 
Statistically, the difference relevance among 

the milk productions in Karakul sheep 
classified by colour varieties is certified by 
significance tests. 
Generally, the milk production differences 
among the colour varieties are not significant. 
Only significant difference is found between 
greyish and brown varieties. 
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