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This paper investigates the morphological and productive characteristics of two 
Tsigaie ecotypes belonging to the red variety. They represent genetic stock and 
semen, oocytes and embryos will be harvested from them in order to be 
cryopreserved. The sheep belong to the hill ecotype (Jucu farm and SCD Turda) 
and the mountain ecotype (SCDCOC Reghin). Body dimensions and weight are 
characteristic for the breed and prove the superiority of the hill ecotype over the 
mountain ecotype. The differences between populations from the hill ecotype are an 
effect of the keeping and feeding, the measurements being higher for animals from 
the Jucu farm. Wool production of sheep from the mountain ecotype is close to that 
of animals form the Jucu farm. Characteristics list the sheep as part of the breeds 
having semi-fine wool. Milk production increases until the thirs lactation and then 
decreases. It is higher for the hill ecotype. Milk quality, expressed through fat and 
protein percentages is similar for the two ecotypes and characteristic for the breed. 
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Introduction 
 

Nowadays, in Romania local breeds are being replaced by more 
economically efficient animals with better productive qualities. Therefore, the 
conservation of these breeds is an activity of the highest importance for all those 
involved in animal breeding. Biodiversity conservation is growing more and more 
popular all over Europe, 360 programs in several countries having gotten under 
way. A breed may be included in such a program if its characteristic genes are in 
danger of disappearing and this is coupled with a certain present or future scientific 
and economic importance.  
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 These breeds can be conserved in situ and ex situ. The first type of 
conservation involves keeping the animals isolated in farms or zoological gardens 
but has a high risk of inbreeding. This is why we wish to improve the techniques 
used to cryopreserve germplasm belonging to Tsigaie sheep. This will enable the 
reconstruction of herds from biological entities stored in liquid nitrogen. We have 
set out to investigate animals belonging to the red Tsgaie variety and kept in the 
hill and mountain areas of Transylvania. This breed is important from both a 
scientific and economic point of view. First, we decided to investigate the 
morphological and productive characteristics of the studied animals.  
 

Materials and Methods 
 

 The sheep came from three very important centres for this breed, namely the 
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, SCDA 
Turda and SCDCOC Reghin. From the animals being kept in these centres, 200 
were chosen based on morphological parameter. Weight, height, length, chest area 
and other parameters were measured in order to characterize the population 
phenotype. Wool and milk production data were taken from the corresponding 
ledgers.  
 Wool production was assessed by recording the quantity/animal, hair length, 
fibre quality, density, and colour for young and adult rams and young and adult 
sheep.  
 Milk production was assessed by milk quantity/lactation and milk and fat 
percentages for June, July and August.  
 Based on morphological and productive characteristics and considering their 
origin the animals were categorized as belonging to the hill (USAMV Cluj-Napoca, 
Jucu farm and SCDA Turda) and mountain ecotypes (SCDCOC Reghin).  
 Data was analyzed using ANOVA by computing mean, standard error of the 
mean, standard deviation and variation coefficient. 
 

Results and Discussion 
 
 Table 1 presents the mean values and variability for the weight and most 
significant measurements done on animals belonging to the Tsigaie hill ecotype. 
The values from animals kept in the Jucu farm are characteristic for the breed. The 
spine rises higher towards the back, as proven by the difference between shoulder 
and hip height. The body is long (68 cm), the chest wide (18.19 cm) and the bones 
well developed. The 200 animals represent 25% from the total number of animals 
and have been randomly chosen. As expected, given that the population has long 
been considered as genetic stock the values do not cover a wide range.  
The red Tsigaie from SCDA Turda is bigger having a shoulder height of Turda 
69.12 and a hip height of 68.22 cm. The spine rise lightly towards the hip and all 
the other dimensions are bigger than the ones from Jucu farm. Therefore the sheep 
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from Turda are larger than the ones from Jucu, although they belong to the same 
ecotype. 
Due to a special situation occurring in Turda in the autumn of 2008, weight was 
measured only for the animals from Jucu. Considering the body measurements  
 

Mean values and variability for the weight and most significant 
measurements done on animals belonging to the Tsigaie hill ecotype (cm) 

                           Table 1 
Measurement n X±sx s v% Limits 

Minimum Maximum 
Jucu Farm 

Shoulder height 200 60,20 ± 
0,27 

3,84 6,38 52 68 

Hip height 200 62,45 ± 
0,27 

3,83 6,13 54 71 

Body length  200 68,00 ± 
0,27 

3,88 5,70 59 76 

Chest perimeter 200 18,19 ± 
0,15 

2,14 11,59 14 23 

Thorax 
perimeter 

200 82,46 ± 
0,34 

4,82 5,84 73 93 

Shinbone 
perimeter 

200 7,60 ± 0,05 0,80 10,62 6,5 9,0 

SCDA Turda 
Shoulder height 350 69,12 ± 

0,81 
3,33 4,83 61 74 

Hip height 350 68,22 ± 
0,90 

5,32 7,80 58 66 

Body length 350 75,24 ± 
0,87 

5,16 6,86 72 78 

Chest perimeter 350 21,94 ± 
0,16 

1,94 6,80 15 32 

Thorax 
perimeter 

350 94,72 ± 
1,58 

9,33 5,86 90 98 

Shinbone 
perimeter 

350 8,36 ± 0,11 0,65 7,80 8 10 

Weight (kg) 
Rams 50 60,30 ± 

1,11 
7,86 13,05 38,69 64,08 

Sheep 500 38,67 ±0,14 4,82 12,49 34,59 38,96 
Young sheep 200 33,01 ± 

0,28 
3,98 12,08 32,81 34,64 

Young rams 200 37,18 ± 
0,16 

2,29 6,18 37,58 41,02 
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 We are expecting the animals to be heavier by 10% when compared to the 
Jucu population. Data in the tables show the weight of the rams to have a low 
variability (v% - 13.5), the mean being 60.3 kg. The females have an average 
weight of 38.67 kg which is also between breed limits. The young sheep and rams 
were kept and fed properly weighing 33.01 kg and 37.18 kg respectively.  
 The mean values and variability for the mountain sheep ecotype are lower 
than the ones for the hill ecotype, irrespective of population. That is to be expected 
when considering the environment and its influence on the formation and 
development of the animals.  
 The average weight of the rams is 56.98 kg, varying between 40.48- 60.08 
kg for the 50 analyzed animals. The sheep have an average weight of 35.75 kg, the 
best animals weighing as much as those belonging to the hill ecotype (38.33 kg). 
The young sheep weigh only 29.48 on average and the young males 37.18 kg.  
 The data collected at SCDCOC Reghin show that variability is low and the 
animals homogenous. Therefore the genetic potential of the population can be 
analyzed further and used for conservation purposes.  
 

Mean values and variability for the weight and most significant 
measurements done on animals belonging to the Tsigaie mountain ecotype (cm) 

                  Table 2 
Measurement n X ± sx s v% Limits 

Minimum Maximum 
SCDCOC Reghin 

Height in withers 150 58,17 ± 
0,27 

3,31 5,69 50 65 

Height in crup 150 59,78 ± 
0,25 

3,17 5,31 53 67 

Body length  
 

150 67,08 ± 
3,91 

3,91 5,83 59 76 

Chest width 
 

150 17,44 ± 
0,14 

1,71 9,83 14 21 

Torax perimeter 150 81,75 ± 
0,39 

4,85 5,93 72 92 

Shinbone 
perimeter 

150 7,04 ± 0,04 0,58 8,33 6 8 

Weight (kg) 
Rams 50 56,98 ± 

0,69 
6,99 12,28 40,48 60,08 

Sheep 200 35,75 ± 
0,35 

3,57 9,99 33,79 38,33 

Young sheep 
 

100 29,48 ± 
0,45 

4,57 15,53 32,81 34,64 

Young rams 
 

100 34,12 ± 
0,38 

3,82 11,20 30,51 38,68 
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 Wool quality and quantity from all three centres was assessed for all ages 
according to the methods employed for this specie. The quantity is directly 
proportional to body development and body coverage. Rams from Jucu produced 
4.14 kg on average, less than those from Turda and similar to those from Reghin. 
Limits are separated by 1.20 kg, resulting in a variation coefficient of 19.08%. 
Females produce on average 2.68 kg, young sheep 2.87 kg and young rams 3.43 
kg.  
 Being bigger, the sheep from SCDA Turda produce more wool. Sheep 
produce on average 3.23 kg, young sheep 3.12 kg and young rams 3.80 kg. The 
variability is very low and the animals from a certain category are very 
homogenous.  
 The mountain ecotype has a high wool production of almost or more than 
3kg/animal, which is also the standard for this breed.  
 

Wool quantitative production by age 
Table 3 

Age n X ± sx s v% Limits 
Minimum Minimum 

Ferma Jucu – Hill ecotype 
Rams 50 4,14 ± 0,11 0,78 19,08 3,50 5,70 
Sheep 200 2,68 ± 0,05 0,76 28,45 2,00 3,40 
Young sheep 200 2,87 ± 0,06 0,87 30,59 2,10 3,30 
Young rams 200 3,43 ± 0,06 0,90 26,43 2,90 4,00 

SCDA Turda – Hill ecotype 
Rams 25 4,36 ±0,15 0,79 4,28 4,50 5,20 
Sheep 350 3,23 ± 0,01 0,28 8,78 3,00 3,95 
Young sheep 150 3,12 ± 0,01 0,19 6,33 3,00 3,50 
Young rams 25 3,80 ± 0,03 0,19 5,23 3,20 4,14 

SCDCOC Reghin – Mountain ecotype 
Rams 50 4,20 ± 0,07 0,39 9,52 3,80 4,40 
Sheep 200 2,75 ± 0,03 0,52 18,91 2,10 3,30 
Young sheep 100 3,15 ± 0,03 0,39 12,53 2,80 3,50 
Young rams 100 3,80 ± 0,04 0,48 12,70 3,30 4,10 
 
 The most important wool quality characteristics for young females and 
males are shown in table 4. Young sheep belonging to the hill ecotype have a hair 
length of 10.36 cm, a value which is characteristic for the breed, being among the 
highest limits.  
Wool finenss was assessed by examining under a microscope fibres harvested from 
the shoulder and hip areas a week before shearing. Hairs from young females 
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belonging to the hill ecotype are 30.14 µ long and thus in the middle of the 
standard interval for this trait and breed.  
 

Wool quality characteristics 
         Table 4 

Charact
eristic 

Category Hill ecotype Mountain ecotype 
X±sx s v% X±sx s v% 

Wool  
length  
 

Young rams 10,58 ± 
0,09 

1,30 9,23 8,12 ±  
0,16 

0,85 10,47 

Young sheep 10,36 ± 
0,11 

1,57 11,12 7,50 ±  
0,11 

0,88 11,73 

Wool  
finenss 

Young rams 28,92 ± 
 0,07 

1,03 7,31 29,14 ± 
0,25 

1,32 4,54 

Young sheep 30,14 ± 
 0,09 

1,34 9,50 28,25 ± 
0,17 

1,36 4,81 

Density 
 

Young rams 5,20 ±  
0,12 

1,81 12,85 6,95 ±  
0,21 

1,11 15,98 

Young sheep 3,70 ± 
 0,15 

2,13 15,12 6,16 ±  
0,14 

1,12 18,18 

Wool  
colour 
 

Young rams 15,25 ± 
 0,07 

1,00 7,13 17,91 ± 
0,22 

1,16 6,48 

Young sheep 13,18 ± 
0,08 

1,21 8,56 17,24 ± 
0,17 

1,36 7,89 

 
  Density was assessed by the free technique. Young sheep from the hill 
ecotype have an average density, the mark being 5.10. When also taking into 
account the 3.70 points for uniformity, these animals are above the average 
standard of the breed.  
 Colour was scored at 13.18, which shows that the wool is white with a 
cream-yellow shade.  
 In the young rams the wool is longer (10.58 cm) but finer due to prior 
improvement (28.92 µ). The marks for density (5.20) and uniformity are slightly 
higher than those for young sheep (3.80). The colour tends toward pure white 
without the minimal requirements for this category. The young females belonging 
to the mountain ecotype have shorter hair (7.50 cm). Irrespective of the ecotype the 
values have a low variability and the population are homogenous.  
Milk quantity (table 5) was established by control coefficient method. The time 
frame between two assessments was 30 days. Given that all the animals were 
tagged, it was possible to know exactly the lactation number for each female. Thus 
the assessments could be separately conducted for each lactation, a very important 
element when considering reproductive management in the two farms.  
 For the sheep belonging to the hill ecotype milk production increases until 
the third lactation and then decreases until the fifth to a level similar to the first. 
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Variability is rather low especially for a trait that is strongly influenced by feeding 
and keeping. Sheep from the mountain ecotype have a total milk production for 
five lactations of 22.56 l/animal, lower than the hill ecotype. 
 

Milk production (l/cap) for each ecotype 
Table 5 

Lactation Hill ecotype Mountain ecotype 
n X ± sx s v% n X ± sx s v% 

I 85 106,15 ± 
1,59 

14,70 13,85 50 79,50 ± 
1,70 

12,08 15,20 

II 106 110,82 ± 
1,63 

16,84 15,20 80 90,20 ± 
1,75 

15,60 17,30 

III 110 116,42 ± 
1,53 

16,11 13,84 80 99,00 ± 
1,86 

16,63 16,80 

IV 110 108,26 ± 
1,53 

16,04 14,82 75  85,32 ± 
1,59 

13,85 16,24 

V 95 105,40 ± 
1,63 

15,91 15,10 75 79,82 ± 
144 

12,53 15,70 

Total 506 109,49 ± 
0,70 

15,79 14,43 360  86,93 ± 
0,74 

14,13 16,26 

 
 Milk production dynamic is similar to the hill ecotype, growing from 79.5 
l/animal, during the first lactation to 99.0l/animal in the third lactation and then 
dropping to 79.0 l/animal during the fifth lactation. The variability coefficient is 
between 15.20% - 17.30 %. 
 Milk quality was established monthly by analyzing the following 
parameters: dry matter, fat, protein and density for the hill ecotype.  
 The average fat percentage is around 7.9%, and protein 6.16% - 6.23%. The 
lower protein percentage corresponds to the hill ecotype which has a higher total 
production. Fat percentage grow progressively being 7.1% in June and 9.2% in 
August. The protein percentage increases accordingly from 5.8% - 6.0% to 6.6% - 
6.5%. The fat percentage for both ecotypes is higher than the value cited by 
previous research.  

 
Milk quality during summer and according to ecotype 

Table 6 
Month Hill ecotype Mountain ecotype 

SU %  
fat 

% 
protein 

Density %  
fat 

% 
protein 

June 17,98 7,1 5,8 1,035 7,2 6,0 
July 18,12 7,5 6,1 1,034 7,5 6,2 

August 20,42 9,2 6,6 1,036 9,0 6,5 
Total 18,84 7,93 6,16 1,035 7,90 6,23 
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Conclusions 

 
1. The values of most body measurements and weight from red Tsigaie 

sheep in the Jucu farm and SCDA Turda are characteristic for the breed and prove 
that these breeds belong to the hill ecotype. 

2. The values of most body measurements and weight from red Tsigaie 
sheep from SDCOC Reghin are characteristic for the mountain ecotype. 

3. The values of most body measurements and weight for the sheep at 
SCDA Turda are higher than those for the Jucu animals and therefore represent a 
distinct population. 

4. Wool production of the sheep from the mountain ecotype is similar to 
the ones from Jucu farm even if weight and body measurements have lower values. 

5. Wool characteristics shown that animals belonging to the two 
populations are part of the fine wool breeds, the values being above average or even 
at the highest limit.  

6. Milk production increases until the third lactation and then decreases. 
The average milk production from five lactations is higher for the hill ecotype 
(109.49 l/animal) when compared with the mountain ecotype (86.93 l/animal) but 
characteristic for the breed.  

7. Milk quality expressed as fat and protein percentages is similar for the 
two ecotypes and characteristic for valuable Tsigaie sheep.  
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