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WOOL PRODUCTION AND SOME WOOL PROPERTIES FROM EWES FROM 
SYNTHETIC POPULATION BULGARIAN MILK
T. Ivanova and E. Raicheva
Institute of Animal Science, BG-2232, Kostinbrod

Abstract

IVANOVA, T. and E. RAICHEVA, 2015. Wool production and some wool properties from ewes from Synthetic 
population Bulgarian milk. Bulg. J. Agric. Sci., 21: 1076–1079

The aim of the present study was to determine the wool production and some wool properties from ewes from Synthetic 
population Bulgarian milk. The study was carried out with 25 ewes at age of 18 months and 25 ewes at 2.5 years reared in 
Institute of Animal Science – Kostinbrod. The wool samples were taken from the sides of ewes for laboratory assessment of 
the fiber thickness. The thickness of the wool was measured for 100 fibres from each nonfat wool sample, in µm, by Lanimetre 
MP 3, PZO, Poland with enlargement 20. During the shearing of sheep, it was measured the individual quantity of grease wool 
with accuracy up to 100 g. Samples were taken from different parts of the body in amount of 300 g for determining the yield 
and preparation of the samples for measurement of the wool’s whiteness. On base of the information for the individual wool 
production and yield it was calculated the quantity of clean fiber. The whiteness was assessed by photometric methods with 
Spekol 11 - Carl Zeiss Yena on the base of the measurements of red (X), green (Y) and blue (Z) components of the reflected 
light from the wool sample. The degree of whiteness, the degree of yellowing and index of yellowing were calculated. The 
obtained information was analyzed by methods of variation statistics, the effect of age was established by one-way ANOVA. 
The significance of the influence of the studied factor was established by F-criterion of Fisher. The significance of the differ-
ences between means of the studied traits was evaluated by t-criterion of Student.  The age of ewes had significant influence 
on the yield, clean fiber, thickness and whiteness of wool (P < 0.05) (P < 0.001). It was established negative, considerable high, 
significant correlation coefficients (r = - 0.51** ÷ - 0.65***) between the whiteness, degree of yellowing and index of yellow-
ing. The ewes with 48 quality of wool had the highest percentage (over 50%).
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Introduction

There were series of studies on wool production and 
properties of the wool from different sheep breeds in Bul-
garia (Stankov at all., 1994; Todorova et all., 1994; Mihai-
liva, 1995; Lazarov and Iliev, 1997; Slavova and Tzenkova, 
1997; Stefanova and Boikovski, 1998; Dimitrov and Slavov, 
2001; Slavova, 2002; Slavov et all., 2005; Dimitrov, 2006; 
Slavov, 2007; Panayotov, 2012; Panayotov and Pamukova, 
2012). However, the information available to us in the litera-
ture about the properties of wool from sheep from Synthetic 
population Bulgarian milk is scarce.

The wool production was not the main selection trait in the 
specialized dairy sheep and because of that there was a big dif-

ference in wool quality. Besides this, in the last years in connec-
tion with the restructuring of the sheep breeding and changes 
in its breed structure, the wool lost its economic importance. 
However that does not change the need for scientific studies of 
the wool properties, because except industrial raw material, the 
wool is a trait for the physiological condition of the animals.

The aim of the present study was to determine the wool 
production and some wool properties from ewes from Syn-
thetic population Bulgarian milk.

Materials and Methods

The study was carried out with 25 ewes at age of 18 
months and 25 ewes at 2.5 years from Synthetic population 
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Bulgarian milk, reared in Institute of Animal Science – Ko-
stinbrod (IAS – Kostinbrod). The wool samples were taken 
from the sides of ewes for laboratory assessment of the fibre 
thickness by the adopted methods in the “Wool laboratory” 
in IAS – Kostinbrod. The thickness of the wool was mea-
sured for 100 fibres from each nonfat wool sample, (all 2500 
measurements), in µm, by Lanimetre MP 3, PZO, Poland 
with enlargement 20. 

During the shearing of sheep, it was measured the in-
dividual quantity of grease wool with accuracy up to 100 
g. Samples were taken from different parts of the body in 
amount of 300 g for determining the yield and preparation of 
the samples for measurement of the wool’s whiteness by the 
adopted methods in the “Wool laboratory” (Stoyanov, 1980; 
Nedelchev, 1983; Todorova, 1989).

On base of the information for the individual wool produc-
tion and yield it was calculated the quantity of clean fiber. 

The whiteness was assessed by photometric methods with 
Spekol 11 - Carl Zeiss Yena on the base of the measurements 
of red (X), green (Y) and blue (Z) components of the reflect-
ed light from the wool sample. The degree of whiteness, the 
degree of yellowing and index of yellowing were calculated 
by the next formulas:  degree of whiteness = (2Z - X) x100; 
degree of yellowing = Y – Z; and index of yellowing = (Y – 
Z)/Y (Todorova et all., 1994).

The obtained information was analyzed by methods of 
variation statistics, the effect of age was established by one-
way ANOVA with computer program Excel, 2003. The sig-
nificance of the influence of the studied factor was estab-
lished by F-criterion of Fisher. The significance of the differ-
ences between means of the studied traits was evaluated by 
t-criterion of Student.  

Results and Discussion 

The effect of age on the investigated traits was showed on 
Table 1. The age had high significant influence on the yield 

and on the clean fiber (P < 0,001).  Significant values of F-
criterion for thickness and whiteness of wool was obtained (P 
< 0.05) but the age had not significant influence on the wool 
production. 

Wool production and some wool properties from ewes 
from Synthetic population Bulgarian milk were presented in 
Table 2. The quantity of grease wool was not showed sig-
nificant differences between both studied groups. The ob-
tained wool production for one year growth from ewes at age 
of 18 months was 3.58 kg and from ewes at 2.5 year - 3.96 
kg which exceeded the minimum requirements for the first 
class of this breed (2.5 kg) (Instruction for control of the pro-
ductivity qualities, 2003). The variation of this trait in the 
studied animals was in a wide range, 2.2 kg - 4.6 kg for ewes 
at age of 18 months and 2.4 kg - 6.0 kg for ewes at 2.5 year, 
respectively, which was explained with the lack of selection 
by wool production in dairy direction. The obtained results 
in the research corresponded with the results of Mihailova 
(1977), Dimitrov (1986), Todorova (1987) and Dimov (1995) 
for ewes at 2.5 year. Higher values for wool production were 
reported by Stancheva (2003) and Dimov (1995) for ewes at 
age of 18 months and lower from obtained from us - by Ne-
delchev (1989) and Georgiev (1990). 

Table 1 
Values of F-criterion for the effect of the age on the 
studied traits, n=50
Traits F-criterion
Wool production, kg NS
Yield, % 155.37***
Cleanly fibre, kg 30.04***
Fibre thickness, µm 4.50***
Whiteness, % 6.32*

Note: Significant at:  * - P<0.05; *** - Р<0.001

Table 2 
A wool production and some properties of wool, n=50

Traits 18 months 2.5 years Sign.Х SE Х SE
Wool production, kg Mar-58 0.141 Mar-96 0.18 NS
Yield, % 50.62 1.203 68.68 0.806 ***
Cleanly fibre, kg Jan-82 0.092 Feb-72 0.137 ***
Fibre thickness, µm 32.95 0.361 34.05 0.374 *
Whiteness, % 24.46 1.396 12-Jan 4.712 *

Note: Significant at:  * - P<0.05; *** - Р<0.001
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The yield from ewes at 2.5 year (68.68%) significantly 
exceed the yield from ewes at age of 18 months (50.62%) 
(P < 0,001). Analogous was the result for the clean fiber 
(2.72 kg and 1.82 kg) (P < 0.001) (Table 2). The results of 
Dimitrov (1988), Nedelchev (1989), Georgiev (1990), Dilo-
va (1990), Dimov (1995), Slavova (2000), Panayotov (2012) 
and Panayotov and Pamukova (2012) were similar with our 
results. Higher values for the clean fibre and yield were 
published by Slavova (2000) and Stancheva (2003). 

The wool fiber thickness showed significantly finer 
wool from ewes at age of 18 months compared to ewes at 
2.5 year (P < 0.05) (Table 2). According to thickness, the 
studied wools were related to qualities 44, 46, 48 and 50. 
The distribution of animals according to the wool quality 
was showed in Figure 1. The highest percentage had the 
wool with quality 48 (64% from 18 months ewes and 56% 
from ewes at 2.5 year). Similar results for wool thickness 
were reported by Stancheva (2003) for the same breed and 
Dimitrov (1988) for the synthetic dairy line, while for ewes 
from different productivity directions Mihailova (1977), 
Nedelchev (1989), Georgiev (1990), Dilova (1990), Dimov 
(1995) and Panayotov and Pamukova (2012) obtained lower 
values. 

The wool samples from ewes at age of 18 months were 
with significant higher whiteness (42.46%) compared to 
ewes at 2.5 year (21.10%) (P < 0.05) (Table 2). Analogous 
tendency for higher values of the whiteness from ewes at 
age of 18 months was observed in the distribution accord-
ing to wool quality too (46th and 48th) (Figure 2). The white-
ness was studied in different breeds and showed similar 
values (Nedelchev, 1983; Dilova, 1990) but in dairy popula-
tion lacks such information. 

The correlation coefficients between the whiteness and 
the degree of yellowing and the index of yellowing were 
showed on Table 3. It was obtained negative, considerable 
high, significant correlation coefficients (r = - 0.51 ÷ - 0.65) 
(P < 0.01; P < 0.001).

Conclusions 

The following conclusions could be made from the pres-•	
ent study: 
The age of ewes had significant influence on the yield, •	
clean fiber, thickness and whiteness of wool (P < 0.05) 
(P < 0.001).
It was established negative, considerable high, signifi-•	
cant correlation coefficients (r = - 0.51** ÷ - 0.65***) be-
tween the whiteness, degree of yellowing and index of 
yellowing. 
The ewes with 48 quality of wool had the highest percent-•	
age (over 50%).
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Fig. 1. Distribution in percentage of the wool according 
to the quality at sheep from SPBM
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Fig. 2. Whiteness of the wool acording to the wool quality

Table 3 
Correlation coefficients in relation to whiteness of the wool

  Whiteness
18 months 2.5 years

Degree of yellowing, % NS -0.63 ***
Index of yellowing -0.51 ** -0.65 ***

Note: Significant of correlation coefficients at:   
** - P<0.01; *** - Р<0.001



Wool Production and Some Wool Properties from Ewes from Synthetic Population Bulgarian Milk 1079

References 

Dilova, R., 1990. Phenotypic and genotypic characterization of 
the qualitative traits of the wool at female ewes from the cre-
ated crossbred sheep breed for South Bulgaria. Thesis, Agricul-
tural Academy, Sofia (Bg).  

Dimitrov, D., 2006. Wool production and natural length of the 
sheep wool from North-East Bulgarian fine wool – Shumen 
type. Journal of Animal Science, 2: 27-32 (Bg).

Dimitrov, E., 1986. Created of dairy sheep in Sofia District. The-
sis, Trakia University, Stara Zagora, Sofia (Bg).  

Dimitrov, I., 1988. Creation d’une synthetique specialisee et un-
titilisation de la rase Ile de France pour ameliorer les quaites 
boucheres bredis moutons. Thesis, Trakia University, Stara 
Zagora, Sofia (Bg).

Dimitrov, I. and R. Slavov, 2001. Productivity of fine wool sheep 
depending n the linear affiliation. Journal of Animal Science, 
2: 7-12 (Bg).

Dimov, D., 1995. Results of study on applied breeding schemes for 
creation of dairy sheep. Thesis, Agricultural University Plov-
div, Plovdiv (Bg).

Georgiev, D., 1990. Ggenealogical structure and characterization 
of the selection traits at sheep from Blackheat Pleven breed. 
Thesis, Agricultural Academy, Аgricultural Institute Shumen, 
Sofia (Bg).  

MAF, 2003. Instruction for Control of the Productivity Qualities. 
MAF, Sofia (Bg).

Lazarov, V. and M. Iliev, 1997. Results from the injection of 
blood from Australian merinos at sheep from Karnobat fine 
wool breed. Journal of Animal Science, 5-6: 25-27 (Bg).

Mihailova, L., 1977. Study on the Components of Wool Produc-
tion at Fine Wool Sheep, Problems of the Tribal Work in the 
Sheep Breeding. CINTI, Sofia (Bg). 

Mihailova, L., 1995. Value of certain signs in three generations of 
Nort Caucasus breed and relationship between them. Journal 
of Animal Science, 1-2: 18-21 (Bg).

Nedelchev, D., 1983. On the morphology, development of skin, 
hair and some physical properties of the wool in sheep in con-
junction with their zootechnical performance. Thesis, Agri-
cultural Academy, Institute of Animal Science, Kostinbrod 
(Bg).

Nedelchev, D., 1989. The manufacturing and processing of wool 
from dairy sheep direction. CINTI, Sofia (Bg).

Panayotov, D., 2012. Comparison of different methods for wool 
yield evaluation. Journal of Animal Science, 4: 3-7 (Bg).

Panayotov, D. and D. Pamukova, 2012. Investigations on wool 
yield and type in rams from Bulgarian fine-wool elite herds. 
Journal of Animal Science, 1: 22-29 (Bg).

Slavov, R., 2007. Potentiality for elaboration of sheep from North-
East Bulgarian fine wool breed - Dobrudjan type. Thesis, Trakia 
University - Stara Zagora, St. Zagora (Bg).

Slavov, R., I. Stancov and D. Pamucova, 2005. Study of the tech-
nological traits of Bulgarian and imported merino wool. Jour-
nal of Animal Science, 6: 63-69 (Bg).

Slavova, P., 2000. Study on the variability of breeding traits in sheep 
from the Thracian fine wool breed and possibilities for their im-
provement by crossing with rams Australian merinos. Thesis, Ag-
ricultural Academy, Аgricultural Institute, Stara Zagora (Bg).

Slavova, P., 2002. Study the effect of live weight on wool produc-
tion in sheep from the Thracian fine wool breed. Journal of Ani-
mal Science, 4-5: 26-28 (Bg).

Slavova, P. and J. Tzencova, 1997. Physical properties of wool ob-
tained from sheep F1 - crosses of Thracian fine wool breed with 
rams South Bulgarian Corriedale. Journal of Animal Science, 7-8: 
21-23 (Bg).

Stancheva, N., 2003. Phenotypic and genotypic parameters of selection 
indices in the new created milk sheep population in the Bulgaria. 
Thesis, Agricultural Academy, Аgricultural Institute, Shumen (Bg).

Stancov, I., S. Raichev, S. Stoichev and M. Petev, 1994. Produc-
tive characteristics of the lines of a herd of the breed South Cor-
riedale. Journal of Animal Science, 1-4: 79-81 (Bg).

Stefanova, G. and S. Boikovski, 1998. Relation between some 
components of the fleece and basic productive traits in sheep 
from North-Easter Bulgarian fine fleece breed – Shoumen tipe. 
II. Whiteness, yellowness, brightness and volume of wool. Bul-
garian Journal of Agricultural Science, 4: 239-245. 

Stoyanov, A., 1980. Study of the main factors determining the 
quantity and quality of the wool and opportunities for using 
them. Thesis, Agricultural Academy, Institute of Animal Sci-
ence – Kostinbrod, Sofia (Bg).

Todorova, E., 1987. Creating synthetic line for milk on the basis 
of Stara Zagora sheep. Thesis, Agricultural Academy, Complex 
Experimental Station, Grudovo (Bg).

Todorova, L., 1989. Study on the quantity and properties of grease 
and their relationship with the structure of the skin and wool pro-
duction in sheep for wool and meat. Thesis, Agricultural Academy, 
Sofia (Bg).  

Todorova, L., E. Raicheva, D. Nedelchev and I. Petrova, 1994. 
Influence of the quantity and properties of grease on the yellow-
ing of wool. Journal of Animal Science, 5-6: 40-43 (Bg).

Received September, 11, 2014; accepted for printing August, 14, 2015


