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Milk production in Finnsheep and Romanov breeds'
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Abstract. The Finn, Romanov and several U.S. sheep breeds were machine milked to ob-
tain information on several measures of milk production and milk composition. Data were
obtained over a two yearto four year period utilizing 146 purebred ewe records and 165 crossbred
ewe records. The level of milk production for a 130 day lactation period for the breeds evalu-
ated was generally low compared to traditional European dairy breeds. The least-squares overall
mean for milk yield was 68.8 liters. The Suffolk (80.5 liters) and the Rambouillet (75.3 liters)
were superior. The Targhee, Dorset and Lincoln breeds followed in order for milk yield. The
Finn (64.0 liters) and Romanov (39.1 liters) were lowest. Finn sired crossbred ewes had the
highest level of milk production (84.4 liters) in a four breed diallel mating design of Finn, Dor-
set, Lincoln and Rambouillet breeds. A value of 15.4 % was found for heterosis in milk produc-
tion.
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Introduction

Sheep dairying is a major enterprise in
many European and Middle Eastern coun-
tries. It is virtually nonexistent in the U.S.
even though demand for cheese made from
sheep milk is high. The U.S. annually imports
more than 10 thousand metric tons of sheep
milk cheese (6). There is a growing interest in
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dairy sheep in the U.S.A. since research on
this topic was initiated at the University of
Minnesota (2). This research was initially fo-
cused on evaluation of the milk production
performance of various breeds and crossbreds
with the aim of examining methods to im-
prove the milking ability of ewes nursing
lambs. The number of lambs born per ewe has
been substantially increased by some
producers in recent years. This increased
productivity has in most cases been theresult
of the introduction of the Finnsheep (F) breed
with its high rate of prolificacy. The increased
lambing rate has also come about as a conse-
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quence of improvements in nutrition, manage-
ment and flock health. However, the increased
reproductive rate has not been accompanied
by a concomitant increase in milk production
to rear the greater number of lambs born per
ewe. It is commonly recognized that limita-
tions on milk production of the ewe is a major
constraint on lamb growth. This restricts the
opportunity to produce market weight lambs
directly from ewes consuming a forage type
diet. Lambs are often offered a concentrate
supplement (creep) to augment their intake of
milk from their dams. High producing dairy
sheep breeds from Europe are not available
in the U.S. The objective of this paper is to
present some results of an experiment with
milking sheep in Minnesota. The experiment
provided an opportunity to make a direct
comparison of the performance of the F,
Romanov (R) and several U.S. breeds.

Methods and materials

An experiment was designed to measure
milk production of several pure breeds and
crossbreds. Ewes placed on the experiment
were chosen at random from the breed
groups. Ewes assigned to the trial were ma-
chine milked 2X daily following weaning of
their lambs at 30 days of age. Ewes on the trial
were milked for about 130 days post weaning
(late Apr. to Sept.). Milk production was mea-
sured once a week in liters, for individual
ewes. Total milk production for each week

was calculated by using the weekly value. Milk
samples were taken on a biweekly basis to de-
termine milk composition.

The breeds evaluated in the trial were the
F, Dorset (D), Lincoln (L), Rambouillet (Ra),
Suffolk (S), Targhee (T) and R. The breeds
were evaluated over a four year period from
1985 to 1988 except the R. A small flock of
the R breed was assembled following impor-
tation of pregnant ewes from Canada in 1987.
Data on the R were collected for two years,
1987 and 1988. The data on the R are thus
limited relative to the other breeds. The F and
R are breeds which are internationally recog-
nized for their superior prolificacy (3, 5).

The F, D, L and R breeds had been mated
in a diallel mating design in a prior experiment
to study lamb growth. Purebred and crossbred
ewes produced from this mating design were
available for the milking trial.

The data in the trial were analyzed in two
separate analyses. All purebred ewes, includ-
ing purebred ewes produced in the diallel de-
sign, were analyzed by one analysis. The sec-
ond analysis was made using only data from
ewes produced by the diallel mating design.
Conventional least-squares procedures were
employed for the analyses (4).

Results and discussion

The form of the analyses of variance and
mean squares for milk production traits for
the purebred groups are shown in Table 1.

Table 1. Analysis of variance and mean squares for milk traits of seven breeds.

Source of variance d.f. Milk yld Avg daily Milk composition (%)

130 d (1) yld (ml) " I :
"

~ ~~

Fat Protein Lactose Total
solids

Year 3 2 169.01** 125 172** 7.43** 2.60** .76** 5.36*'
Breed 6 1909.90** 114968** I.Bo** 1.59** .10 6.37**

Age 3 233.84 14 265 .85 .09 .28** 4.34**
Covariate days
on trial 1 5 531.93** 63 703 .07 .08 .00 .09

Error 132 486.35 30 502 .48 .16 .05 1.10

** P<.ol
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Variation among years was observed for all
traits. Breed differences were significant for
all traits except lactose percentage. Effect of
age of ewe was limited but differed for lac-
tose and total solids.

Least-squares means for the seven purebred
groups and age of ewe are shown in Table 2.
The S was the superior breed for total milk
yield over the 130 day period, followed close-
ly by the Ra and T. The D followed next in
rank in milk production. The F and L were
similar to each other and lower than the oth-
er standard breeds. The R had the lowest per-
formance (Table 2). Some caution should be
exercised in reviewing the performance ob-
served for the R. The sample size was limited.
The flock was established in 1987 and data
were available only from two years versus four
years for other breeds.

The values for milk production found in
this study are substantially lower than values
reported for certain European and Middle
Eastern breeds. Milk production values, per
lactation for certain breeds, reported in Sys-
tem Solutions for Dairy Sheep (1) include:
East Friesian 550 to 650 kg, Lacaune 150
liters, Sarda 250 liters, Chios 170 to 270 kg
and Awassi 200 kg.

The F breed produced milk with the lowest

percentage fat (5.7 %). The R (6.4 ®/o) was
similar to the other breeds. The D had the
largest percent of protein (6.3 °/o) followed
closely by the Ra and R (6.1 %). The F had
the lowest percentage of total solids (16.7 %);

a reflection also of its lower value for fat. The
R was among the breeds with the highest
amount of total solids (18.1 %) (Table 2).

The analyses of variance results of ewes
produced from the diallel mating design are
presented in Table 3. In this set of data no
breed differences were observed (F, D, L and
Ra). However, a highly significant difference
was observed in crossbreds, compared to
purebreds, for total milk yield and average
daily yield.

The least-squares means for performance of
ewes from the diallel mating are shown in Ta-
ble 4 for the purebreds, certain crossbreds and
heterosis. Although no breed differences were
observed in the analysis of these data, the pat-
tern of performance is similar to that shown
in Table 2 for all seven purebred groups. The
Ra had the highest total milk yield and the F
the lowest. In view of the lower performance
of the F breed it is of special interest to note
the performance of the FI ewes in the diallel
mating design. F crossbred ewes had the
highest level of milk production and exceeded

Table 2. Least-squares means for milk traits for seven breeds and four age groups. l
Category Number of Milk yld Avg daily Milk eomposition (%)

records 130 d (1) yld (ml) —~ —"

Fat Protein Lactose Total solids

Overall mean 146 68.8 550.1 6.2 5.9 4.8 16.7

Breed
Finn (I) 23 64.0» 509.1" 5.7» 5.5» 4.8" 16.7»
Dorset (I)) 22 69.2» b 550.7»" 6.5" 6.3" 4.7* 18.1 M

Lincoln (L) 24 63.7» 507.1» 6.2" 5.9"d 4.8»" 17.2»"
Rambouillet (Ra) 20 75.3»" 599.9»" 6.6" 6.1* 4.9' 18.2J

Suffolk (S) 24 80.5" 643.3" 6.4" 5.9"d 4.8» 17.9M

Targhee (T) 23 73.3»" 584.3»" 6.2" 5.8" 4.8* 17.5*
Romanov (R) 10 39.1» 326.5- 6.4" 6.1"" 4.8»" 18.1"'
Age
2 yr 51 65.3 525.2 6.1» 6.0 4.9» 17.7»
3 yr 49 66.1 528.9 6.4" 6.0 4.8* 17.9»
4 yr 25 63.2 504.8 6.2"" 5.9 4.7" 17.1"
5+ yr 21 71.1 567.3 6.4»" 6.0 4.8"- 18.0»

1 Means not having a common superscript differ significantly (P<.os)
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thebetter purebred breed in the diallel (Table
4). Generally the crossbred ewes performed
well and this resulted in a positive heterotic
effect (15.4 %) for milk yield. Similarly aver-
age daily yield showed a heterotic effect
(16.5 %). Milk composition traits had low

heterotic values except protein percent (9.4 %)

(Table 4).
While F crossbred ewes were superior in

milk yield and in average daily yield, they were
the lowest in percent fat in the milk (5.63 °7o)
(Table 4). The Ra crossbred ewes produced

Table 3. Analysis of variance and mean squares for four breed diallel mating for milk traits.

Source of variance d.f. Milk yld Avg daily Milk composition (%)

130 d(l) yld (ml) —— ——

Fat Protein Lactose Total
solids

Year 3 1908.24* 119533* 8.63** 2.61** 1.09** 4.57*
Purebreds 3 871.89 53 529 3.26** 2.71** 0.23* 11.22**
Crossbreds 1 6 768.68** 410 872** 2.60* 0.55 0.08 0.14
General combining
ability 3 3 687.38** 240 749** 4.38** 1.07** 0.15 7.77**

Specific combining
ability 2 10 195.11** 649 016** 0.56 0.03 0.16 1.97
Maternal 3 2 800.30** 174 287** 1.57* 0.17 0.29** 1.12

Reciprocal 3 4 342.84** 278 586** 1.15 0.36 0.29** 2.74
Age 3 154.81 7 688 0.91 0.00 0.24* 0.70

Covariate days on trial I 19 201.99** 381090** 0.21 0.37 0.24* 0.07
Error 231 656.23 42 062 0.49 0.22 0.07 1.35

* P<.os
** P<.ol

Table 4. Least-squares means for several milk traits, diallel mating (1985 —88)'

Category Number of Milk yld Avg daily Milk composition (%)

records 130 d (1) yld (ml) ~— -

Fat Protein Lactose Total solids

Overall mean 254 72.68 580.0 6.13 5.89 4.81 17.53
Purebred
Finn 23 66.21 529.8 5.59» 5.45' 4.79" 16.64"
Dorset 22 73.98 590.1 6.41" 6.30» 4.70" 18.10»
Lincoln 24 69.15 551.7 6.08" 5.82" 4.82»" 17.21h

Rambouillet 20 81.38 648.4 6.44» 6.00" 4.96» 18.17»

Crossbreds1

F crosses 38 84.39» 670.02» 5.63» 5.73 4.90 17.06»
D crosses 41 67.11" 532.66" 5.98" 5.90 4.81 17.56»"
L crosses 43 74.32»" 589.01»" 6.22" 5.82 4.76 17.45»
Ra crosses 43 79.95»" 641.52» 6.25" 5.94 4.84 17.87"
Heterosis
Purebreds 89 67.01» 535.85» 6.02» 5.43 4.84 17.50
Crossbreds 165 78.35" 624.15" 6.24" 5.94 4.80 17.56
Heterosis (%) 15.4 16.5 3.2 9.4 —.l .3

1 Means not having a common superscript differ significantly (Pc.os)
2 Grouped by breed of sire
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milk with the greatest amount of total solids
(17.87 %). F crossbred ewes were lowest, but
not significantly different from the D or L
crossbred ewes in percentage total solids (Ta-
ble 4).

The results here show differences in milk
production to exist among breeds available in
the U.S. The two recognized prolific breeds,
the F and R, were relatively low milk pro-
ducers. It should be noted that milk yields

were not adjusted for differences in ewe body
weight.

While the purebred F ewes had a low milk
yield, the FI Finn crossbred ewes were su-
perior among the crosses. This finding gives
support to utilizing the F breed to enhance
reproductive performance by crossbreeding in
order to increase litter size. Our results sug-
gest that milk production of the F crossbred
ewes will also be enhanced.
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