Fattening the milk check
Milk fat is synthesised from fatty
acids that come from the peripheral
circulation (60%) or are synthesised
de novo in the mammary gland
(40%). Fatty acids with 4-14
carbons and part of those with 16
carbons derive from de novo
synthesis in the mammary gland
with the main source of carbons
being acetate and in less proportion
beta-hydroxy-butyrate.
e rest of the fatty acids of 16
carbons and all of those with 18
carbons and longer chains derive
from circulating fatty acids, arising
from the absorption of dietary lipids
or fat mobilisation from body
reserves.
One reasonable approach to
enhance profitability in dairy farms
is the strategic production of milk
components without negatively
aﬀecting cow performance, health or
reproduction.
Fig. 1. shows the price paid for
butterfat in the Midwestern United
States during the last 12 months
according to the Federal Milk
Marketing Order published by the
Agricultural Marketing Service of
the US Department of Agriculture.
Average milk fat price in that period
was $5.26 per kg, with the
maximum premium paid in July
($5.86/kg) and the minimum in
October ($4.62/kg). Putting that
into perspective, increasing a tenth
on the butterfat concentration of a
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45kg-herd would improve daily
income between ¢20.8 and ¢26.4
per cow at any given time during
those 12 months. For example,
raising milk fat from 3.7 to 4.0%
would improve yearly income by
$228,000-289,000 in a 1,000 cowherd producing 45kg of milk.
Fat is the milk component most
easily modified by the diet with
possible changes of up to three
percentage units. Nutrition and
feeding management represent the
environmental factor with the
greatest impact on milk fat and it is
a tool that can be used to alter its
fatty acid composition.
Several ingredients and additives
available on the market have shown
scientifically their eﬃcacy for
boosting milk fat production:
• Feed ingredients with high content
on sugars and soluble fibre such as
molasses, liquid whey, beet pulps,
almond hulls, bakery meal, etc.
• Feed additives such as potassium
carbonate, sodium bicarbonate,
methionine hydroxy analogue, etc.
• By-pass fat with high
concentration of palmitic acid.
In conclusion, milk fat prices aﬀect
considerably profitability, and
production of milk fat oﬀers a
potential to enhance income in
dairies.
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Fig 1. Milk fat price in the American Midwest (AMS-USDA).
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Summer diets,
more or less
forage?
Rumen acidosis results from an
excessive acid load in the rumen not
neutralised by salivary or feed
buﬀers. Changes in physiology,
metabolism, and behaviour of heatstressed cows increase their
susceptibility to both sub-acute
(SARA) and acute acidosis.
Researchers from University of
Missouri observed lower rumen pH
(6.1 vs. 6.4) when cows were fed
65% forage diets under warm,
humid conditions (29.4°C - 85%
relative humidity; RH) compared to
cooler, drier conditions (18.3°C 50% RH). When forage in the diet
was reduced to 35%, the diﬀerences
in ruminal pH were higher (5.6 vs.
6.1 for warmer and cooler
conditions, respectively). e main
herd problems observed with
SARA during warm weather are a
reduction in milk fat and an increase
in lameness.
As feed fermentation in the rumen
generates heat, to maintain constant
body temperature during hot
weather, one of the strategies
employed by the cow is to reduce
feed intake. Additionally, other
mechanisms (i.e. panting) that
operate to dissipate heat increases
the maintenance energy
requirements, making it necessary
for the diet to have a higher energy
density. In general, nutritionists
accomplish this by increasing
concentrates and reducing forages in
the diets. is is a sound approach,
however suﬃcient eﬀective fibre
should be maintained in the diet to
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stimulate cud chewing and
rumination, thereby, maintaining
adequate rumen pH.
e latest National Research
Council suggests the concentration
of forage fibre (NDF) in the diet
should be between 15 and 19%,
depending on the amount and type
of non-fibrous carbohydrates
present in the diet. is suggestion
should be taken as an absolute
minimum, as it was developed for
total mixed rations based on alfalfa
of adequate particle size. e reason
why part of the dietary fibre needs
to come from forages is to ensure an
adequate amount of eﬀective fibre.
Forage fibre stimulates rumination,
and thus cud chewing, which
increases saliva production that
neutralises rumen acidity. e best
way to achieve adequate
concentrations of eﬀective fibre is by
maximising forage quality.
Using forages of high energy
concentrations allow for an increase
in their inclusion rate in the diet.
Once the forage: concentrate ratio is
increased the risk of acidosis is
reduced.
In summary, dairy cows under heat
stress are more susceptible to
subclinical rumen acidosis. To
maintain a healthy rumen, cows
require adequate amounts of
eﬀective fibre in the diet. During
periods of warm weather it is
advisable to use energy dense
forages having highly digestible fibre
concentrations.
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Harvesting high
quality alfalfa hay
Alfalfa preserved as hay requires
about 2-4 days or more of field
wilting depending on weather
conditions. Faster drying allows for
higher quality and reduces the
threat posed by rain. Of the initial
available protein in the standing
crop, 28% can be lost under good
conditions and 46% when rained on.
Additionally, reducing the length of
time the swath stays in the field
allows for faster re-growth of alfalfa.
Dry matter and quality losses
during harvest and storage of alfalfa
hay can be large. Dry matter losses
for the full process are typically 1525% for hay made under good
drying conditions, and 35-100% for
rain damaged hay. Mechanical losses
account for nearly one third of total
dry matter losses. Mowing, raking
and baling shatters leaves and
disassociates some small stem
particles. Raking accounts for the
largest losses when compared to all
field operations. Dry matter
constituents with the highest
nutritive value for cows (leaves) are
most susceptible to losses.
e following management
practices improve the quality of the
alfalfa hay by speeding up drying
and minimising leaf loss:
• Cut forage into a wide swath that
covers at least 75% of the cut area.
• Keep a cutting height greater than
two inches so air flow increases
underneath the windrow.
• Rake/merge swaths into a
windrow when moisture content in
the forage is above 40%.
Hay producers have a wide variety
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of equipment options to rake and
merge swaths or windrows. Rakes
and mergers can be evaluated based
on: field losses, drying rates,
windrow shape, ability to move large
swaths, and ability to create a
windrow free of rocks, soil and
other debris. Selecting the proper
equipment and adequate operation
ensures high quality hay.
New data evaluating the eﬀect of
rake-type on ash content of alfalfa
hay were presented at the last
Minnesota Nutrition Conference.
is study was conducted by a
researcher from University of
Minnesota on first cutting alfalfa
hay fields located in Minnesota,
Pennsylvania and Wisconsin. Two
swaths of mowed hay were
consolidated with a wheel rake,
side-delivery rake, rotary rake or a
merger. Hay merger consistently
produced bales having the least
amount of ash (11.4, 9.8, and 9.2
ash as percent of dry matter in
Minnesota, Pennsylvania and
Wisconsin, respectively), while the
wheel rake produced bales with the
greatest amount of ash (14.6, 11.1,
9.5% ash in MN, PA and WI).
Since ash content of alfalfa greater
than 8% indicates hay has been
contaminated with soil, these results
suggest farmers looking to reduce
ash content of hay should consider
using a hay merger when combining
swaths.
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Updating the nutrient
composition of
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canola meal
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e large expansion of the canola
crushing industry that occurred in
North America since 2010 has
increased the supply of canola meal
for the animal feed industry.
According to the Canadian Oilseed
Processors Association, 4.7 million
tons of canola were produced in
Canada in 2015 (2.7 times greater
than 20 years ago). Similarly, the
USDA Economic Research Service
reported canola meal production in
2015/16 in the USA was 1.067
million short tons, increasing
around four times during the last
two decades.
A study published recently by
University of Manitoba researchers
(2016) evaluated the nutritive
characteristics of canola meal from
Canadian processing facilities
(Table 1). e authors analysed
samples of canola meal collected
from eleven canola processing plants
over four successive years (20112014). e mean protein and fat
contents were 41.7 and 3.5% of
DM, 3.9 percentage units greater
and 1.9 percentage units lower,
respectively, than numbers
published in the Dairy NRC (2001)
tables. ere were variations among
plants and years in the contents of
protein, fibre, fat, and lysine of
canola meal samples. While
variations in the protein content of
the canola meal in this study was
reported to be mainly due to
variations in the protein content of
the canola seed feedstock, variations
between processing facilities and
years in the content of fat could be a
consequence of diﬀerent processing
practices among the processing

facilities in terms of adding back any
by-products of seed cleaning.
e Dairy NRC (2001) estimates
canola meal protein to be 35.7%
rumen undegradable (RUP) with an
intestinal digestibility of 75%
(dRUP). Using cannulated cows,
researchers from South Dakota
State University (2014) evaluated
the variability in ruminal
degradability and intestinal
digestibility of protein in seven
canola meal samples obtained from
diﬀerent processing plants. e
average RUP was 42.7% protein
(ranged from 32.3-53.8%), while the
average dRUP was 74.6% (range:
71.6-77.4%). As result, the total
digestible protein (TDP) averaged
89.0% (range: 85.1%-90.8%). e
mean intestinal digestibility of RUP
was in agreement with NRC tables;
however mean RUP was 7
percentage units greater. In addition,
considerable variation exists
between processing plants.
Similarly, researchers from
University of Wisconsin (2016)
estimated in vitro ruminal protein
degradability of canola meal samples
collected from 12 canola plants in
Canada over four years (20112014). Overall mean RUP
concentration was 45%, 9.3
percentage units greater then NRC
values. e authors reported a range
of 8 percentage units from lowest to
highest RUP, suggesting that
substantial diﬀerences exist in
metabolisable protein content of
canola meal produced by diﬀerent
processing plants.

Table 1. Nutrient composition of canola meal from 11 processing facilities.
Nutrient (Dry Matter %)
Crude protein
Fat
Neutral Detergent Fibre
Non-Starch Polysaccharides
Ash
Lysine
Methionine

Mean
41.7
3.5
29.4
21.9
7.5
2.11
0.69

Lowest
40.2
2.6
26.9
20.7
7.1
2
0.64

Greatest
42.9
4.3
36.9
22.8
7.9
2.29
0.72
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Updating the nutrient
composition of
canola meal – part 2
Results from a self-administered
survey carried out by South Dakota
State University dairy researchers
among 49 dairy producers showed
soybean meal was the protein source
most frequently used in their rations
(64% of producers), and canola meal
was fed by 22% of the producers.
ese finding agreed with a
previous survey carried out by the
University of Missouri that showed
soybean meal was the source of
protein most commonly used in
dairy cattle diets (except in the
Southwest) with 90% of the
lactating cows in the Midwest being
fed soybean meal. On the other
hand, 17% of the cows were fed
canola meal. A study published
recently by University of Manitoba
researchers (2016) evaluated the
amino acid (AA) content of canola
meal from Canadian processing
facilities. e authors analysed
samples collected from 11 canola
plants over four successive years
(2011-2014). e contents of
essential AA are shown in Table 1.
Among essential AA, leucine
(6.22% of protein), arginine (5.45%)
Amino acid
Protein (%)

by Fernando Diaz (DVM, PhD)
the content of AA among years of
production than among plants.
While the concentration of lysine
was the only one diﬀerent among
processing facilities, the contents of
all AA were diﬀerent among year of
production, being lower in samples
from 2011 than those from the
other three years. Methionine and
lysine are usually the first and
second, respectively, limiting AA in
lactating dairy cow diets. Fig. 1
shows the concentration of these
two essential AA in three common
protein supplements (canola meal,
soybean meal and DDGS) obtained
from the CNCPS library.
Compared with DDGS, canola
meal is similar is methionine
content (2.0% of protein) and two
times greater in lysine content (2.8
vs. 5.5%). Likewise, comparing with
soybean meal, methionine
concentration is lightly lower (6.1
vs. 5.5%) and 54% greater in
methionine (1.3 vs. 2.0%) in canola
meal. e latest recommendations

Arg His Ile Leu Lys Met Phe Tre Cys Val
5.45 2.81 3.00 6.22 5.06 1.66 3.48 3.72 2.02 4.18

Table 1. Amino acid profile of canola meal.
and lysine (5.06%) were the most
abundant. ese results agree with
another work from the University of
Nebraska (2014) in which the
concentration of leucine, arginine,
and lysine were 7.07, 5.93, and
5.36% of protein, respectively. e
values of the essential AA leucine
and lysine found on these two
studies were similar to the values
reported in the National Research
Council 2001 (6.77 and 5.62% of
protein, respectively); however,
arginine concentration was lower
(7.01%). Moreover, the Canadian
researchers found more variations in

suggest a relationship of 2.7:1
metabolisable lysine/metabolisable
methionine in the diet is optimal for
improving milk performance of
dairy cows. e ratio lysine/
methionine is higher and lower than
recommended on soybean meal
(4.7) and DDGS (1.4), respectively
but close to the recommendation in
canola meal (2.8; Fig. 1).
In summary, canola meal is rich in
essential AA but its AA profile may
change depending on the crop year
or processing plant.

Fig. 1. Lysine and methionine content in canola meal
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