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SUMMARY *

Ten U.S. sheep breeds were evaluated over a 5 year period for milk production 
and milk composition in a 120 day lactation trial. Ewes were machine milked 2X 
daily following weaning of their lambs at 30 days of age. The Suffolk was superior 
for milk production (80L) followed closely by the Targhee (74L), Rambouillet (72L) 
and two synthetic breeds (both 74L). The Finnsheep (59L) and Romanov (42L) breeds 
were the lowest. However, the Romanov was the highest in total solids (18.2Z).

Phenotypic variation was high with a coefficient of variation of 321 for milk 
production. Flock milk production could be enhanced by exploiting this variation 
through culling, based on a repeatability value of r=.53.

Heritability of milk production, estimated by REML procedures, was .30. This 
moderate value gives support to selection programs to genetically improve U.S. 
breeds for milk production.

INTRODUCTION

The milking of sheep for commercial purposes, such as manufacture of cheese 
and yogurt, is a very new and developing enterprise in the U.S. There is a dearth 
of information on performance of U.S. breeds for milk production and milk 
composition. Research efforts in recent years, initiated at the University of 
Minnesota, have been conducted to evaluate breeds and to assess potential 
production levels. Data show that U.S. breeds have low milk production compared 
to a number of European breeds. The high producing dairy sheep breeds of Europe 
cannot be imported to the U.S. because of animal health concerns and regulations. 
Alternatively, selection programs will need to be initiated to improve the 
performance of indigenous breeds. The purpose of this paper is to provide some 
preliminary estimates of certain genetic and phenotypic parameters as a basis for 
evaluating selection and culling opportunities within flocks to improve milk 
production.

MATERIAL AND METHODS

Data were obtained over a 5 year period (1985-1989) on ten breeds. Seven 
traditional breeds were the Dorset, Finn, Lincoln, Rambouillet, Romanov, Suffolk, 
and Targhee. In addition, three synthetic breeds were available and were also 
evaluated in the trial. These synthetic breeds were formed from crossing the 
Dorset (D), Finn (F), Lincoln (L) and Rambouillet (R). They were Synthetic I (F 
x L), Synthetic II (D x R) and Synthetic III (F x L x D x R). Ewes were machine 
milked 2X daily following weaning of their lambs at 30 days of age. The length of 
the lactation trial was 120 days each year (late April to September). Milk 
production (yield) was measured once a week for individual ewes and total 
production for each week was calculated using the weekly value. Samples of milk 
were taken on a biweekly basis to determine milk composition. Least-squares
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procedures (Harvey, 1985) were employed to determine mean level of performance. 
The model included year, breed, age of ewe and days on trial, as a covariate.

Estimates of heritability of milk production and several components of milk 
composition were obtained by REML procedures (Henderson, 1976). Estimates were 
obtained on a within breed basis. Repeatability estimates were determined on the 
basis of intra-class correlation (Becker, 1984).

RESULTS

Least-squares means for milk production and milk composition are presented 
in Table 1.

Table 1. Least-squares means for milk production and milk composition by breed 
(1985-1989).1

Number of Milk yld ADY Fat Prot. Lact. T. SolidsBreed Records ikl (ml) ill ill ill ill
Overall 285 66.114.24 538±34.8 6.110.14 5.8±0.08 4 .8±0.04 17.510.18
Suffolk 32 80“ 656“ 6.4“ 5.8“,c 4 .8“’b 17.8“*dFinn 31 59b,c 478b,c 5.6b,c 5.4b,d 4.7“,b 16.6bTarghee 30 74a,b 606“,b 6.l“*c 5 _ 7“,d,« 4.9“,b 17.5“,cDorset 30 70».b,d 572®,b,d 6.3“,d 6. lc 4.8“’b 18.0“,dLincoln 32 61b,c 496b,c 6.2“,c 5 _ 7“,b,e 4.8“'b 17.4a,c
Rambouillet 31 72« »b,d 594a,b,d 6.2a,e 6.0",c 4.9“ 17.9“,dRomanov 18 4 2c 343c 6.5“ 6.0“,c 4.8“,b 18.2“Syn. I 28 54c,a 939c,d 5,6b,c,“ 5.6“,b 4.7b 16.7b,c,eSyn. II 26 74*>b 602“’b 5.9“,c 6.0c,e 4.8“,b 17.5“,d,“Syn. Ill 27 74a,b 595a,b 5 gb,c,d,e 5.8“,c 4.8“,b 17.2b,c,d
(1)Means not having a c ommon superscript differ slignif icantly (P<.05).

Breed differences were found for all traits,. The Suffolk breed was superiortor milk production (80L) followed closely by the Targhee (74L), Rambouillet (72L).
Synthetic II (74L), and Synthetic III (74L). The Finn and Romanov were the lowest'  -----• • *■»■•**« uumaiiuv WCJ.C 4.41C iUWBSt

--- ---r------ , . Average daily yield (ADY) followed the same
pattern in terms of breed performance. The Romanov and Suffolk breeds had the 
highest percent of fat in the milk, 6.51 and 6.41, respectively (Table 1). Little 
differences existed among breeds for percentage of protein and lactose. It was 
observed that the Romanov, while lowest in total and average daily milk production, 
was highest in percentage of total solids (18.21) (Table 1).

Heritability estimates obtained by REML procedures were moderately high for 
total milk (301) and average daily milk yield (301) (Table 2). These are in good 
agreement with results reported earlier by other workers (Flamant and Casu, 1978, 
Barillet and Boichard, 1987 and Mavrogenis, 1982). Heritability estimates were
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also determined for the various milk composition traits and were consistent with 
other values reported.

Table 2. REML estimates of heritability of milk production and milk composition 
based on 76 sires and maternal grandsires.

Trait Heritability
Total milk yield (L) 0.30
Average Daily Yield (ml) 0.30
Fat (Z) 0.22
Protein (Z) 0.23
Lactose (Z) 0.39
Total Solids (Z) 0.27

An assessment of the phenotypic (<T2P) and genetic (cr2g) variation in these 
traits was of interest (Table 3). These parameter estimates provide a basis to 
develop strategies for improvement of performance. One measure of variation of 
special interest was the coefficient of variation (C.V.) in milk production. This 
was relatively high with a C.V. of 32.2Z (Table 3). Our value was very similar to 
C.V. values, of about 30Z, reported by Mason and Dassat (1958). In contrast they 
noted much lower values for body weight (11Z) and fleece weight (14Z). While the 
high C.V. for milk production may also partly reflect measurement error and hamper 
selection, it also provides an opportunity for culling to enhance flock production. 
This is supported, in our case, by a repeatability value for total milk production 
of r~.53. The genetic standard deviation (<rg) based on the sire component of 
variance is also substantial (Table 3).

Table 3. Measures of variation for milk product ion and milk composition.

Trait Mean ^ 2P C.V.
Milk yield (L) 66.1 451.7 21.3 32.2 106.4 10.3
Avg Daily Yld (ml) 538.0 30431 174.4 32.4 7534.6 86.8
Fat (Z) 6.1 0.48 0.69 11.3 0.08 0.28
Protein (Z) 5.8 0.14 0.37 6.4 0.02 0.14
Lactose (Z) 4.8 0.05 0.22 4.6 0.02 0.14
Total Solids (Z) 17.5 0.78 0.88 5.0 0.04 0.20

Peak milk production of the flock occurred just prior to weaning the lambs 
at 30 days of age. Milk production thereafter declined at a generally steady pace. 
The lactation curve of weekly milk production is shown in Figure 1.
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Figure 1. Total Weekly Milk Production (L)

Week of lactation trial

DISCUSSION

While differences exist among the U.S. breeds for milk production the mean 
performance is generally low compared to many European dairy sheep breeds. 
Opportunity exists for initial selection among breeds to improve flock production. 
Additionally, the moderate values of heritability give support to selection within 
breeds.

The use of artificial insemination (A.I.) in sheep flocks in the U.S. has 
been limited. At the present time practical use of frozen semen in sheep has not 
been achieved. This poses a special constraint on selection opportunities compared 
to dairy cattle. Thus, other avenues of selection need to be considered for dairy 
ewes. The use of pedigree selection and choosing ram lambs for natural service on 
the basis of their estimated breeding value can be employed (Mavrogenis, 1982). 
Ram lambs can often be used at 6 to 8 months of age. This will minimize the 
generation interval. This lacks the accuracy of a progeny test but is a practical 
alternative.
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