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THE YIELD AND COWPCSI TION OF M LK FROM MERI NO SHEEP
R BENCINI* and |I.W PURVI S
SUMMARY

The milk production of a flock of 27 Merino ewes of two different genotypes and
four different age groups was neasured for 13 weeks after | anbing. Sevent een
of the sheep received 1 kg lupin/head/day in the last week of pregnancy.
Sanples of the mlk were collected and anal ysed for fat, protein, |actose and
total solids. At the fifth week of lactation a neasure of the udder vol une was
taken. The ewes produced a raw nmean of 1.23+0.04 |/day of milk during th 13
weeks of lactation, with a peak of 1.75 + 0.1 |/day in the third week. The two

genotypes did not differ in either nmlk quantity or conposition. Ewes fed
I upi ns produced significantly nore mlk than the controls (1.50+0.07 |/day and
1.25+0.06 | /day respectively; |east squares nean). The analysis of the mlk

was as follows: fat: 8.4840.23%; proteins: 4.85+0.07%; |actose: 5.46+0.03%;
total solids: 19.70+0.30%. There was a positive correlation between fat and
total solids (r=0.89). Protein content was positively related with fat and
total solids (r=0.26; r=0.45). The protein content of the mlk was affected by
ewe live weight (P<0.01) and lanb birth weight (P<0.05). MK production was
negatively related with protein and total solids contents (r=-0.27; r=-0.15),
but unrelated to fat percentage (r=-0.09). Udder volune and total mlk
produced were positively correlated (r=0.71).

INTRODUCTION
Australia inports annually sone $8 mllion worth of sheep cheese and the
estimated potential market for all sheep dairy products is $60 mllion (Dawe
and Langford 1987). This situation has pronpted an increasing interest in

sheep dairy farming. In Australia there are no specialised dairy sheep breeds.
Therefore it is of interest to test the existing breeds to determne their
potential as dairy aninals. Because the Merino is the npst w despread breed in
Australia the present study was designed to determine the mlking potential of
Merino ewes and to analyse the mlk conponents that influence cheese quality
and quantity.

MATERI ALS AND METHODS

Twenty-seven Merino ewes that had given birth to single lanbs during a two day
period werem | ked weekly from parturition to nine weeks, and then again at 13
weeks after | anbing. Ei ghteen ewes were AMS (Australian Merino Society)
Merino, while the renainder were Meridales. The latter breed was devel oped by
crossing the Merino with a variety of non-Merino breeds and then back crossing
to the AMS Merino. The flock included four different age groups (2, 3, 4 and 6
years old), wth no nmiden ewes. The animals all grazed pasture, but 17 of
themreceived 1 kg of lupins per head per day in the |ast week of pregnancy.
During lactation the sheep grazed green winter pasture and were fed lupins ad
lib. at mlking.

Producti on was evaluated using the oxytocin technique of McCance (1959) by
first machine mlking and hand stripping the ewes to extract their mlk, and
then repeating this process four hours later. The m |k produced at the second
mlking was multiplied by six to determine the daily production. The ejection
of mlk was stinmulated by an intra-jugular injection of 1 i.u. of synthetic
“oxytocin (Ilium Syntocyn) which in a previous experinent (Bencini, unpublished

*+ Ani mal Science, University of WA., Nedlands, WA. 6009.

144



Proc. Aust. Soc. Anim. Prod. Vol.

1988) proved to be the nost suitable method of inducing a mlk ejection reflect
in Merino sheep.

During the fifth week of lactation the lateral (U) and longitudinal (U2) semi-
circunferences of the udder were neasured and udder volume (W was cal cul ated
using the fornula:

UV (cc) = (4/3 pi rd)/2
wher e: r(cm) = average udder radius = (Ul + U2)/2 pi

At each nmilking a 50 ml sanple was taken and stored at 1-4° for 14 to 20 hours
prior to carrying out an analysis of the nmilk conponents. Fat, protein,
lactose and total solids were determined with a single-beam Infra-red
instrunent, ("Milko Scan", Foss Electric, Denmark) at the |aboratories of
a commercial dairy manufacturing plant.

Statistical analysis of the mlk production and conposition was carried out by
| east squares ANOVA. The nodel included effects due to genotype, late
pregnancy lupin supplenentation, ewe age, ewe live weight and lanb birth
wei ght. Least squares neans (+s.e.) are quoted, unless otherw se indicated.

RESULTS

The 27 sheep produced an average of 1.23+0.04 |/day of nilk (raw mean) during
the 13 weeks of lactation. A peak production of 1.75+0.1 |/day occurred during
the third week (Fig. 1).

The two Merino genotypes did not differ significantly in quantity and
conposition of mlk produced. Age and live weight of the ewes |ikew se did not
affect mlk production.

The pre-lanbing supplementation with lupins increased mlk production (P<0.01),
with ewes fed lupins producing 1.50+0.07 |/day conmpared with 1.25+0.06 |/day
produced by the non-suppl enented sheep. Daily mlk production increased by 15
m of mlk for each extra kg of lanmb birth wei ght (P<0.01).

The conposition of the ewes' mlk is shown in Table 1. The fat showed high
variability while lactose had a |ow coefficient of variation and proteins and
total solids had internmediate coefficient of variation.

Table 1 Conposition of the milk from experinmental Merino ewes (raw data) -
average over 9 weeks of lactation

Mean + s.e. c.v. (%) Min Max
Fat (%) 8.48 + 0.23 13.93 4.67 20.17
Protein (%) 4.85 + 0.07 7.22 3.79 6.75
Lactose (%) 5.46 + 0.03 2.92 3.70 6.04
Total solids (%) 19.70 + 0.30 7.88 12.33 27.74

Examination of the relationships existing between the different mlk conponents
showed that fat and total solids were highly correlated (r=0.89; P<0.01).
Protein content was positively related with both the percentages of -fat
(r=0.26; P<0.05) and total solids (r=0.45; P<0.01).
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Exanmination of sources of variation in the mlk conponents reveal ed that age
of the ewe affected the percentage of fat and total solids of the mlk
(P<0.05). However, there was not a consistent effect with increasing age. Lanb
birth weight and ewe live weight affected (P<0.05 and P<0.01 respectively) the
protein percentage of the nmilk, which was increased by 0.024% for each extra kg
of ewe live weight, and decreased by 0.002% for each extra kg of lanmb birth
wei ght . There was an interaction (P<0.01) between genotype and ewe |ive
wei ght . In contrast the interaction between lupin supplenmentation and ewe live
wei ght was not significant. MIk production was negatively correlated with the
percentage of protein and total solids in the mlk (r=-0.27; P<0.01 and r=-
0.15; P<0.05 respectively), but the correlation with the percentage of fat was
not different fromzero (r=-0.09).

The average udder volunme of the sheep was 958+36 cc, and it was strongly
correlated (r=0.71) with the total nmilk produced in the first 9 weeks of
lactation. The relationship between udder volume and nmilk production is
illustrated in Fig. 2.
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Fig. 1. Lactation curve of the 27 ewes Fig. 2. Relationship between udder

volume and milk produced
(Y=344.4+457.8x; r=0.71)

DI SCUSSI ON

The mlk production of the Merino ewes in this study was |ower than that
recorded for overseas dairy sheep breeds, but higher than daily yields quoted
by Dawe and Langford (1987) for crossbred ewes. In a simlar study Corbett
(1968) used the oxytocin technique to evaluate milk production of grazing
Merino ewes and found |ower average daily yields (926 g, 996 g and 1196 g in
three experinments carried out in 1963 and 1964) than the ones observed in the
present research.

MIk yield of the two genotypes studied did not differ significantly. This is
surprising as Meridales were devel oped by cross-breeding the AMsS Merino with a
variety of British breeds such as Border Leicester, Dorset Horn and Poll
Dorset, which are high nilk producers. There has been, however, an intensive
programme of back-crossing to the AMS Merino.

Also the mlk conposition did not differ between the two genotypes. This
is in accordance with More (1966a) who found no difference between the mlk
quality of two strains of Merino and between Merino and Corriedale ewes; the
conpari son was however restricted to fat and solids-non-fat.

According to Epstein (1985) age of the ewes affects milk production, wth

hi ghest yields reached only at the third or fourth lactation. In this study
the age of the ewes did not affect milk production, but there were no naiden
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ewes in the flock. In contrast, age of the ewes affected the fat and total
solids content of the mlk. This is in accordance with the finding of Nitsan
and Volcani (1960) that ol der Awassi ewes produced a mlk richer in fat than
that of younger ewes. However, in the present study it was not possible to
establish a clear relationship of fat and total solids content wth age.

Ewe live weight did not affect milk production even though Epstein (1985)
stated that larger ewes produce nore mlKk. However, heavier ewes produced a
mlk with a higher protein content. The exam nation of the ineractions
between |ate pregnancy |upin supplenmentation, genotype, and ewe live weight
suggests that greater live weights were due to the genotype rather than to the
lupin treatnent.

The lupin supplenentation in the last week of pregnancy significantly increased
mlk production. This result has inportant inplications for the managenent of
ewes during |ate pregnancy.

Ewes which gave birth to heavier |anbs produced nore mlk, as also reported by
Onen (1957) and Epstein (1985), and can be explained by the fact that mlk
synthesis is stimulated by suckling. Bi gger lanbs require a |larger ampunt of
mlk and therefore exert a greater suckling stinmulus. The cross fostering
studies of More (1966b) also support this finding.

Lanmb birth weight had a negative effect on the protein content of the mlk
which could be explained by the negative correlation observed between mlk
production and protein content of the mlk.

The positive relationship between udder volune and m |k production, which has
al so been found in several other breeds (Laboussiere 1988), shows that udder
vol ume accounts for about 50% of the variation in milk production.

A negative correlation between fat content and milk production is stated to be
"wel | established" by Epstein (1985). However it was not significant in ‘this
st udy. There was instead a significant negative correlation between mlk
production and the protein and total solids content of the nmilk. This confirns
the existence of a negative relationship between quantity an quality of the
mlk, already quoted by Barillet et al. (1986) which has inplications for
programmes of genetic inprovement of milk production in sheep. The milk
production of the ewes in the present study was quite |ow when conpared with
other breeds, but the fat content of the milk was higher than that quoted by
several authors for a nunber of overseas breeds of dairy sheep (Ranmpbs and
Juarez 1981). On this basis basis Merino sheep m |k appears to have potenti al
for the production of special high quality cheeses.
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