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Crossbreeding used in the production of superfine wool.    

III. Characterization of the hybrid sheep produced in the 

second step of crossbreeding 

Institute of Biology and Animal Nutrition Balote ti

Abstract

The paper is part of the synthesis on the use of rotating crossing to produce superfine wool and 

shows the results produced during the second step of crossbreeding.

The second stage of crossbreeding consisted in crossing Stavropole Merino ewes and Stavropole 

Merino × Australian Merino hybrid ewes with Pollwarth rams. The flock consisted of 152 ewes 

and 10 rams. The rams were used to mate for two consecutive years and they produces 112 

hybrid ewes in two batches. The mean phenotypic values of the ewes used to start the second 

stage were as follows: 23.31 microns fleece, 5.35 kg wool weight and 39.70 kg bodyweight. The 

corresponding values for the rams were: 19.27 microns fleece, 5.73 kg wool weight and 57.0 kg 

bodyweight. 

The hybrid ewes had 22.54 microns fleece, 5.13 kg wool weight and 38.61 kg body weight. This 

stage of crossing improved fleece finesse by 0.2 microns compared to the first stage and by 1.1 

microns compared to the initial flock, which supports the hypothesis of the paper.
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Introduction

Making the commercial sheep flocks produce superfine wool seems possible by 

rotational crossbreeding, as substitute to grading up to pure breeds. The use of 

rotational crossbreeding is recommended in order to avoid the downgrading of dam 

and sire organisms (lower live weight, lower wool weight and lower fertility) due to 

the genetic correlations associated to the directional selection for superfine wool, in 

the case of reproductive isolation.

This procedure has the advantage of a very simple organization of work: only one 

flock of sheep is used, the free natural mating is used, only the young ewes are kept 

for reproduction; the stock of animals can increase or decrease according to the 

conjuncture. The only requirement is the replacement of rams every two years 

according to the design of breed rotating and a correct selection of the rams.

The paper continues the synthesis on the use of rotational crossbreeding in the 

production of superfine wool. The purpose and hypothesis of the experiment, the 

description of the reproductive program by rotational crossbreeding as well as the 

results of the first stage of crossbreeding were presented in the previous two parts 

).
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Material and method

According to the experimental crossbreeding design of the second stage, Stavropole 

Merino ewes and Stavropole Merino (SM) × Australian Merino (AM) hybrid ewes 

(produced during the first stage of crossbreeding) were mated with Pollwarth rams 

(Barbu, 1987; Dermengi, 1981). The initial reproduction flock, which produced the ewes 

used in the first batch of the second stage there were 152 ewes of which 96 Stavropole 

Merino (63%) ewes and 56 hybrid ewes (37%). The reproduction flock used to produce 

the second batch consisted of 150 sheep of which 71 (47%) were Stavropole Merino 

ewes and 79 (53%) were Stavropole Merino × Australian Merino hybrid ewes (Table 

1).

Table 1. Structure of the reproductive flock

of which

SM SM × AMStage Series Total flock

ewes % ewes %

1 152 96 63 56 37

II

2 150 71 47 79 53

The Stavropole Merino ewes and the Stavropole Merino × Australian Merino hybrid 

ewes were characterized in the previous papers. Table 2 shows the productive traits of 

the flock used during the second stage of crossbreeding.

Table 1. Mean performance of the ewes used during the second stage of crossbreeding

Flock composition Statistical parameters

Trait

SM SM × AM n x s2 s VC%

Fleece finesse (µ) 96 56 152 23.31 5.945 2.43 10.32

Wool weight (kg) 96 56 152 5.35 1.202 1.09 20.37

Body weight (kg) 96 56 152 39.70 13.25 3.63 9.14

The Poolwarth rams were selected among 100 young rams according to the fleece 

finesse, which allowed the phenotypic selection of rams as close as possible to the 

requirements of the experimental protocol. The initial selection considered the wool 

weight and body weight at the first shearing. Six rams had fleece finesse under 20 

microns and only 2 rams exceeded 20 microns. No ram had fleece finesse higher than 

21 microns. Although the average fiber diameter was lower than in Australian Merino 

rams, the amount of sheared wool and the body weight of the young rams at the first 

shearing were satisfactory both as average values and as individual performance. No 

such ram yielded less than 5 kg gross wool, while just one ram weighed less than 50 

kg live weight at the first shearing. Fleece length also was satisfactory in all rams.

Table 3 shows the mean performance values of the eight Pollwarth rams used during 

the second stage of crossbreeding.
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Table 3. Statistical parameters of Pollwarth rams performance

Statistical parameters

Trait

n x s2 s VC% min max ampl

Fleece finesse (µ) 8 19.27 0.90 0.94 4.92 17.96 20.57 2.6

Wool weight (kg) 8 5.73 0.50 0.71 12.39 5.10 7.20 2.1

Body weight (kg) 8 57.0 22.57 4.75 8.33 49.0 63.0 14

Fleece length (cm) 8 11.93 2.31 1.52 12.75 9.5 14.0 4.5

Results and discussion

These rams were used for mating for two consecutive years. The first batch of 

offspring included 52 ewes, while the second one included 60 ewes, giving a total of 

112 hybrid ewes. The hybrid ewes were checked during their second year of life, 

before the first shearing, when fleece samples were collected from their back and leg 

and assayed in laboratory for their finesse. Fleece finesse, fleece length, wool weight 

and body weight at first shearing were recorded. Fleece diameter was determined 

subsequently by laboratory measurements. Table 4 shows the phenotypic 

performance after statistical processing.

Table 4. Statistical parameters of hybrid ewes performance (second stage, batches 1 and 2)

Statistical parameters

Trait Series

n x s2 s VC% min max ampl.

1 52 23.70 5.715 2.390 10.08 18.18 29.05 10.87

Fleece finesse (µ)

2 60 21.54 3.161 1.777 8.25 17.3 24.87 7.57

1 52 5.39 0.219 0.468 8.68 4.3 6.7 2.4

Wool weight (kg)

2 60 4.88 0.664 0.815 16.67 3.0 6.6 3.3

1 52 40.95 9.549 3.090 7.54 36.5 49.5 13.0

Body weight (kg)

2 60 36.55 22.661 4.760 13.02 27.0 45.0 18.0

1 52 11.88 2.436 1.560 13.56 8.5 15 6.5

Fleece length (cm)

2 60 11.50 2.172 1.474 12.40 7.5 14.5 7.0

The results show that the three monitored traits, fleece finesse, wool weight and body 

weight, produced different results in the two batches of hybrid ewes. These 

differences are due partly to the fact that the reproduction ewes used to produce the 

two series of hybrid ewes were different. The reproduction ewes used to produce the 

first series consisted of a larger number of Stavropole Merino (Denney, 1990; Cohen, 

1980; Blair, 1984) and a lower number of Stavropole Merino × Australian Merino 

hybrid ewes, while reproduction ewes used to produce the second series consisted of 

a larger number of hybrid ewes than of Stavropole Merino (Table 1).

No large differences were noticed in fleece length: 11.88 cm for the first series and 

11.50 cm for the second series.

The Student test was used to assess the significance of the differences between the two 

series (Table 5). The table shows that the differences between the two series are 

significant. These significant differences are also due to the environmental conditions, 
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the hybrid ewes from the second series receiving a poorer feeding regimen than those 

from the first series of the second stage.

Table 5. Statistical significance of the difference between series 1 and 2 of hybrid ewes

Trait Series Trait mean Calculated value of 

t

Table value of 

t

Significance

1 23.70

Fleece finesse (µ)

2 21.54

5.48 1.96 S

1 5.39

Wool weight (kg)

2 4.88

3.90 1.96 S

1 40.95

Body weight (kg)

2 36.55

5.71 1.96 S

The finesse was higher in the second series hybrid ewes than in the first series of 

hybrid ewes, the difference being significant, which can be accounted for by the 

higher proportion (53%) of Stavropole Merino × Australian Merino reproduction 

hybrid ewes used to produce the second series of hybrid ewes, compared to just 37% 

used to produce the first series. The decrease in fiber diameter was accompanied by a 

lower variance and therefore by a lower coefficient of variability.

The amount of sheared wool was higher in the first series of hybrid ewes than in the 

second one, the difference being significant. If we consider the higher value of the 

coefficient of variability observed in the second series and the higher amplitude of 

wool weight variation in this series, we can consider this to be an environmental effect 

rather than an effect of changed racial structure in the reproduction ewes.

Body weight also was higher in the first series of offspring (40.95 kg) than in the 

second series of second stage offspring (36.55 kg), the difference being significant. 

Striking again is the coefficient of variability in the lower value mean. It is even more 

probable that the second series of hybrid ewes was confronted during its first year of 

life with non-homogenous conditions of life, either at group level, or over time, at 

different ages of the hybrid ewes.

The correlation of fiber diameter with wool weight is positive (Gregory, 1981, 1982) 

and it was higher in the first series than in the second one of the second stage of 

crossbreeding, while the correlation between fiber diameter and body weight at the 

first shearing is inversely (Table 6). The value of this coefficient is almost null (r = 

+0.008) in the first series offspring. It is obvious that the value of the correlation 

coefficient between fiber finesse on one hand and wool weight on the other hand, is 

strongly affected by additional factors than just genetic ones. This statement is based 

on the fact that the genetic differences between the first and second series offspring 

are limited to just 18% of the stock of Stavropole Merino × Australian Merino 

reproduction hybrid ewes, in the second series of offspring. On the other hand, the 

values of the correlation coefficients show opposite trends, which could not have been 

induced by the genetic differences.
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Table 6. Coefficients of correlation

Correlation coefficients between:

Crossing stage and series

fleece finesse / wool weight fleece finesse / body weight

First stage, first series +0.092 +0.139

First stage, second series +0.217 +0.005

Second stage, first series +0.253 +0.008

Second stage, second 

series

+0.178 +0.193

Table 7 shows a comparison of the second and first stages offspring performance. 

Fleece finesse is higher in the second stage than in the first stage. The Student test was 

used to assess the difference in performance (Table 8). The difference in fleece finesse 

is not significant. The dispersion indices, with similar values, show the same 

clustering around the central values of the several observations from the two stages. 

The amount of sheared wool was somehow lower in the second stage offspring (5.13 

kg) than in the first stage offspring (5.40 kg), the difference being significant.

Table 7 Statistical parameters of first and second stage hybrid ewes performance

Statistical parameters

Trait Series

n x s2 s VC% min max ampl

I 147 22.74 3.663 1.914 8.148 3.0 8.3 5.3

Fleece finesse (µ)

II 112 22.54 5.472 2.339 10.37 3.0 6.6 3.6

I 147 5.40 1.290 1.13 21.08 17.5 29.06 11.56

Wool weight (kg)

II 112 5.13 0.550 0.741 14.44 17.3 29.05 11.75

I 147 39.78 17.43 4.17 10.49 31.0 53.0 22.0

Body weight (kg)

II 112 38.61 21.296 4.614 11.95 27.0 49.5 22.5

I 147 11.94 1.981 1.407 11.78 7.0 15.0 8.0

Fleece length (cm)

II 112 11.68 2.328 1.526 13.06 7.5 15.0 7.5

Table 8. Statistical significance of the difference between stages I and II of hybrid ewes

Trait Stage Trait mean Calculated value of 

t

Table value of 

t

Significance

I 22.74

Fleece finesse (µ)

II 22.54

0.757 1.96 NS

I 5.40

Wool weight (kg)

II 5.13

2.096 1.96 S

I 39.78

Body weight (kg)

II 38.61

2.142 1.96 S

I 11.98

Fleece length (cm)

II 11.68

1.42 1.96 NS

Noteworthy is the very high coefficient of variability in the first stage, as well as the 

higher amplitude of wool weight variation compared to the second stage. This proves 

that the second stage hybrid ewes are more homogenous than those from the first 

stage as wool weight.
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Body weight was lower in the second stage offspring (38.61 kg) compared to the first 

stage offspring (39.78 kg), the difference being significant. The variance and the 

coefficient of variability were higher in the second stage hybrid ewes.

Fleece length had close mean values, 11.94 cm for the first stage and 11.68 cm for the 

second stage, the difference not being significant. The dispersion indices also 

displayed similar values, showing the same variability of the trait between the two 

stages.

Conclusions

Wool weight and body weight of the hybrid ewes produced during the second stage 

of crossbreeding were lower than the corresponding values for the first stage of 

crossbreeding, the differences being significant. No significant differences were 

observed, however, in fleece length.

Fiber diameter decreased in the second stage of crossbreeding, being 21.45 microns in 

the second series. The mean value for the second stage is 22.54 microns, which shows 

an improvement of fleece finesse by 0.2 microns compared to the first stage and by 1.1 

microns compared to the initial population. The performance produced by the second 

stage of crossbreeding supports the hypotheses of the paper.
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