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Variation in the composition of milk protein from pasture-fed dairy
cows in late lactation and the effect of grain and silage
supplementation
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Abstract Sources of variation in milk protein
composition were determined after approximately
203 days-in-milk for spring-calving Friesian cows
grazing ryegrass-white clover pastures in New
Zealand. Three groups each of 15 multiparous cows
were managed as separate herds. Each herd was
subjected to one of three management strategies:
pasture only, pasture supplemented with 2-3 kg
cow ' d"' maize grain, and pasture plus 5-6 kg
cow"1 d"1 maize grain and 3-4 kg cow"1 d"1 pasture
silage. During a 3-week period beginning in
February 1994, milk samples were collected twice-
weekly from individual cows and the detailed
protein composition determined. Variation was
observed in milk yield and the concentrations of
all protein components measured, with between-
cow variation being greater than within-cow
variation for all parameters except non-protein N
and urea. Supplementing pasture with maize grain
and/or silage increased milk yield but had only
minor effects on protein composition. These data
will enable increased efficiency of experimental
design in this research area, and provide details of
the natural variation in milk protein composition.
This variation gives an indication of the extent that
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milk protein composition could be manipulated by
on-farm practices, or through the selection of cows
with defined milk protein profiles.
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INTRODUCTION

The amount and type of protein in milk influences
the yield and quality of products such as cheese,
caseinate, and skim milk powder (Dalgleish 1992).
In recent years the market value of milk protein
has increased such that it is now more than twice
as valuable as milk fat.

The amount of milk protein produced by cows
depends on a range of factors including feeding
level, diet type, cow health, milking interval, time
of year, breed, genetics, and stage of lactation (Ng-
Kwai-Hang et al. 1984; Atwal & Erfle 1990; Rook
et al. 1992; Murphy & O'Mara 1993). Variation in
the composition of milk protein, however, has rarely
been studied in New Zealand, even though it is the
composition of the protein which ultimately
determines the value of many dairy products. The
aim of the present experiment was to quantify the
components of variation (between-cow and within-
cow) for milk protein composition under New
Zealand pasture-grazing conditions. A knowledge
of factors contributing to variation in milk
composition is important as it will enable increased
efficiency of experimental design, and will identify
opportunities for manipulating the composition of
milk protein to improve the yield and quality of
milk products.

MATERIALS AND METHODS

Animals and feeding
The experiment was conducted during February and
March 1994, using 45 multiparous Friesian cows
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which weighed 492 ± 46 kg (mean ± SD), and had
been lactating for an average of 203 ±14 days
(mean ± SD) at the beginning of the experiment.
Fifteen cows from each of three herds within an
existing farm systems trial at the Dairying Research
Corporation, Waikato, New Zealand, were used.
Cows were selected so as to balance the sample
groups for production, parity, and stage of lactation.
Herds were managed on separate farmlets and were
milked twice daily through a common dairy (c. 0700
h and 1600 h). Management of these herds was
described by Penno et al. (1996). The feeding
strategies were: pasture only (Herd A), pasture
supplemented with 2-3 kg cow"' d"1 of rolled maize
grain (Herd B), and pasture plus 5-6 kg cow"1 d"1

of rolled maize grain and 3-4 kg cow ' d"1 of
pasture silage (Herd C).

Rolled maize grain was fed in the dairy during
morning and evening milkings, and average grain
intakes were determined once weekly; cows were
not fed individually. Pasture intakes were estimated
by visually appraising pre- and post-grazing
herbage masses on three days each week (L'Huillier
& Thomson 1988). The same trained observers
made all herbage mass appraisals, and calibration
pasture cuts were conducted weekly so that visual
estimates could be adjusted by regression analyses.

Mean compositions of pasture, silage, and maize
grain offered to cows and the apparent energy and
dry matter intakes (DMI) of each herd are presented
in Tables 1 and 2. Pasture composition was similar
for all herds. The pasture and pasture silage used
during the experiment were mainly perennial
ryegrass but with up to 10% white clover (DM
basis).

Sampling procedures
Milk sampling

Samples of milk from each cow were collected
twice per week for three weeks. This was done using
in-line milk meters (Tru-Test Ltd, Auckland, New
Zealand) which allowed the measurement of milk
yield on each sampling occasion, and facilitated the
collection of a representative am/pm sample.
Samples were analysed immediately for fat, protein,
lactose, nitrogen (N) fractions, urea, and pH. Skim
milk was frozen for later analyses of individual
proteins.

Pasture and grain sampling

Samples of the pasture grazed by each herd were
collected on each day of the experiment by hand-
clipping to grazing height (4 cm). Samples were

Table 1 Mean composition of pasture and maize grain fed to the three herds
(% DM unless otherwise stated).

Herd A Herd B Herd C

Pasture composition
Organic matter
Total N
Neutral detergent fibre
Acid detergent fibre
In vitro DM digestibility
Metabolisable energy (MJ kg"1 DM)

Pasture silage composition
Organic matter
Total N
In vitro DM digestibility
Metabolisable energy (MJ kg"'DM)

Maize grain composition
Organic matter
Total N
Neutral detergent fibre
Acid detergent fibre
In vitro DM digestibility
Metabolisable energy (MJ kg"1 DM)

*From Holmes et al. (1987).
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